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ABSTRACT 
This research examines communication among members of an academic research group, 
placing their information exchange and media use in the context of their work 
requirements and work habits. In contrast to earlier studies in computer-mediated 
communication, this research uses a social network approach which asks about specific 
kinds of interactions between people rather than about the habits of categories of people. 
The research examines what types of information are exchanged to support work in the 
group, how group members make use of the available media to exchange these kinds of 
information, and how differences in work relations, friendship relations, and 
organizational status affect the types of information exchanged and the media used by 
pairs.  
 While past research has emphasized media attributes and group communication 
norms as distinguishing patterns of media use, this research found that interpersonal work 
and friendship ties play a large role in media use. Pairs in more well-developed work and 
social relations—those in formal work ties, closer friendship ties, and pairs that include a 
 ii 
faculty member—maintain a wider range of information exchange relationships, use 
more media, and communicate more frequently per relationship and per medium. Pairs 
also communicate more frequently and use more media for information exchange 
relationships important to the pair tie. 
 Previous research suggests that a medium will be chosen because of the type of 
information to be conveyed. Results here suggest instead that across ties and across 
relationships media use differs more in number than in type, and what differences are 
observed are attributable to the pair tie. The more pairs communicate, whether because of 
their work tie, their friendship tie, or their status, the more media they use to 
communicate.  
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MEDIA USE IN SUPPORT OF COMMUNICATION 
NETWORKS IN AN ACADEMIC RESEARCH 
ENVIRONMENT 
 
 
CHAPTER 1.  
INTRODUCTION 
Communication is an essential part of life. People communicate to coordinate their work, 
to validate their actions, to legitimate their positions, to form friendships, and to give 
each other support. In contemporary work environments, co-workers often have a variety 
of means through which they can exchange these many kinds of information, ranging 
from traditional, face-to-face communication to the newest forms of computer-mediated 
communication (CMC). As organizations make greater use of CMC, there is a 
corresponding greater interest in understanding computer media as computer-supported 
cooperative work (CSCW) tools, i.e., as means for facilitating the coordination and 
execution of work. To study CMC as CSCW tools requires understanding what types of 
information are exchanged in support of the work process, and how CMC applications 
support this information exchange. This can reveal where CMC supports work functions, 
and where improvements can be made to CMC applications to support work better.  
 This research examines media use among members of an academic research 
group. The research examines what types of information support work in this group, how 
group members make use of available media to exchange these kinds of information, and 
how differences in work relations, friendship relations, and organizational status affect 
the types of information exchanged and the media used.  
 With the advent of CMC, there has been a continuing research effort to 
understand what makes communication via computer media different from 
communication that takes place face-to-face. This has been studied in order to understand 
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what makes one means of communication more useful or successful than another, and to 
explain why people choose one medium over another. Research in this area begins by 
recognizing certain differences between face-to-face and mediated communication. Face-
to-face meetings allow the exchange of information in an interactive manner, with 
clarification provided as required. Meeting members can observe the reactions of others 
and respond to unspoken feedback conveyed by body language, body posture or seating 
position. However, when communicating via media, whether by telephone or by the 
newest audio- and video-conferencing systems, participants do not have all these 
information sources.  
 Mediated communication changes the amount of redundant information received 
during an exchange. For example, tone of voice or facial expression can be used to 
validate the verbal message in a face-to-face meeting, but these cues are absent from an 
electronic mail (email) message. Mediated communication can also change the value of 
information sources. For example, when voice tone is the only extra cue that can be used 
to evaluate a message, such as in a telephone conversation, its value as an information 
source increases. Similarly writing style can become more important when 
communicating via text-based media such as email, letters, or memos. Thus, media 
change the value of conversational information sources by emphasizing some aspects of 
the communication and de-emphasizing others. 
 Mediated communication can also change the dynamics of a conversation. CMC 
systems that allow participants to send and review messages at their own convenience, 
such as email, voice mail, or video mail, reduce barriers to communication such as being 
in the same place at the same time. They also allow messages to be reviewed out of 
sequence, to be reviewed repeatedly, to be answered before reviewing other messages 
pertaining to the same topic, or to be answered long after the "conversation" has been 
completed. Thus, CMC systems can change the flow of conversations (Rice, 1994a). 
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 The many differences between face-to-face communication and mediated 
communication suggest that the dynamics of communication, such as who talks to whom, 
what they talk about, when they talk, and what media they use to talk, are changing as 
CMC systems become more widespread. These changes have been explored from a 
variety of perspectives. Organizational researchers have looked at the communication 
practices of managers to examine what makes an effective communicator and what media 
should be used to deliver messages most effectively. Researchers have found evidence 
that the medium does change the way the message is received. More ambiguous 
communications, such as those that involve persuasion or commitment to a course of 
action, are better conveyed through media that allow feedback and which convey many 
verbal and non-verbal cues, just as a face-to-face meeting does (Daft & Lengel, 1986; 
Daft, Lengel, & Trevino, 1990; Kiesler & Sproull, 1992; Trevino, Lengel, & Daft, 1990). 
 Recognition of the differences between face-to-face and mediated 
communication, combined with an assumption that face-to-face interaction is the best 
way to communicate, has led some researchers to emphasize the need to reproduce as 
closely as possible the face-to-face experience. This has been the case particularly for 
research on CMC to support unscheduled, informal communication, which is considered 
essential for the exchange of information in research and development (R&D) 
environments (Allen, 1977; Fish, Kraut, Root, & Rice, 1992). Since physically separated 
co-workers have little opportunities for face-to-face, informal, communication, 
researchers have emphasized the need to design CMC systems to support informal 
communication, so that those who work in separate locations can interact as if they were 
at the same site (e.g., Dourish & Bly, 1992; Fish, Kraut, Root, & Rice, 1992; Heath & 
Luff, 1991; Ishii & Miyake, 1991; Ishii & Kobayashi, 1992; see also Baecker, 1993).  
 Informal communication is also important for forming friendships and for 
maintaining support among group members. These bonds of friendship can interact with 
  
19 
work duties in ways which enhance the flow of information among closely tied 
individuals and promote the work process (McGrath, 1984). Thus, support for informal 
communication is equally important for fostering the interpersonal bonds that make it 
easier for people to work together. 
 Yet others have argued that the very significance of CMC media is that they do 
produce a communication environment that is different from a face-to-face environment. 
Studies have suggested that the reduced cues of mediated communication lead to 
increased participation by those who might otherwise feel anxious about public exposure 
(Finholt & Sproull, 1990; Kiesler & Sproull, 1992). CMC-based mail systems that allow 
users to review messages at different places and at different times may increase contact 
between pairs who cannot otherwise meet because of place and time differences. In such 
cases, what makes a medium useful for information exchange may depend on 
characteristics of the individuals using the medium rather than how closely the medium 
replicates face-to-face encounters (Finholt & Sproull, 1990; Markus, 1990, 1994b). 
 Thus, previous research presents several different ways of viewing media use. 
First, a medium may be used because of the type of information to be conveyed or 
exchanged. Second, a medium may be used because the communication needs of the 
environment require or match the kind of communication interaction the medium 
supports. Third, media may be used because the message participants find it fits with 
their preferences for communication, and/or it fits with the preferences of the people with 
whom they communicate.  
 Thus, to understand media use, it is first necessary to examine what kinds of 
information are exchanged by users of these media. Also important are the work habits of 
group members and how necessary it is for media to support interaction at different times 
and places. Moreover, it is important to consider the nature of the tie between 
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communicating pairs, to see whether interpersonal relations affect who is talking to 
whom, about what, and via which media. 
 This research examines these aspects of communication among co-located 
members of an academic research group. The group is referred to by the pseudonym 
Cerise. Groups such as Cerise operate much like product development or R&D groups, 
emphasizing the completion of projects in a research setting (Allen, 1977). Their 
scientific collaboration may also be similar to the working styles of "knowledge workers" 
(Kraut, Egido & Galegher, 1990).  
 Members of Cerise completed a detailed questionnaire in which they reported on 
their interpersonal ties with others in Cerise, and on their communication with others 
regarding a wide variety of work and social activities. For each activity, members were 
asked to indicate who they communicated with, how often they communicated with that 
person, and what media they used to communicate with that person. Members were asked 
to report separately on their use of six means of communication: unscheduled face-to-
face meetings, scheduled face-to-face meetings, email, telephone, fax and 
videoconference. These data, together with information on the daily work interaction 
habits of Cerise members, provide a broad picture of information exchange, media use, 
and work habits among members of the group. The research addresses communication 
internal to Cerise only. Although information to and from non-Cerise members can be an 
important part of the information environment of any work group, such communication is 
not addressed here. 
 This research differs from previous studies in the following ways. First, this 
research starts by examining in detail what types of information are exchanged by Cerise 
members and what media are used, before looking at issues of information-medium fit. 
This approach gives a more holistic view of media use than previous studies, situating 
media use in the context of the types of information that are exchanged in this group. 
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Moreover, since information of different types may be exchanged by pairs who maintain 
different work, friendship, or status ties, aggregating behaviour across all pairs may 
obscure differences in information exchange and media use. Therefore, this research 
examines the effect of different levels of each of these types of ties on information 
exchange and media use. 
 Second, while previous studies have examined the use of one medium only (e.g., 
Kiesler & Sproull, 1992; Eveland & Bikson, 1988; Rice & Shook, 1990b) or the use of a 
subset of the available channels (e.g., Markus, Bikson, El-Shinnawy & Soe, 1992; 
McKenney, Zack & Doherty, 1992), this research examines the use of all media available 
in Cerise. Just as individuals in real-life settings do not exchange just one type of 
information (McGrath, 1984), they also do not make use of only one means of 
communication. At work, people mix face-to-face communications with email, 
unscheduled encounters with scheduled meetings (Rice & Shook, 1990a); conversations 
started in one medium may be completed in another (Garton, 1995; Wellman, Salaff, 
Dimitrova, Garton, Gulia & Haythornthwaite, 1996). Thus, instead of asking what 
information is conveyed via a particular medium (e.g., via email), this research asks first 
what information is exchanged among group members, and then asks how group 
members distribute their communication across the available media. 
 By asking about the use of all media, it is also possible to examine another aspect 
of media use not studied before, i.e., how many media are used to communicate, and how 
many media are used for particular types of information. This research examines how 
many types of information are exchanged by pairs in Cerise, how many media they use 
overall, and how many media they use for each type of information.
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 This research also differs from most previous research by including examination 
of both unscheduled face-to-face encounters and scheduled face-to-face meetings.1 Since 
much research has focused on the need for informal communication, especially for R&D 
groups, the inclusion of measurement of both unscheduled and scheduled face-to-face 
interaction makes it possible to see whether mediated communications were replacing or 
supplementing unscheduled or scheduled interactions. 
 Finally, this research differs by using a social network approach to collect 
relational data on information exchange and media use. The social network approach asks 
about specific kinds of interactions (relationships) between people that create and sustain 
work and social relations, e.g., giving work, or giving emotional support. It focuses on 
what is exchanged by pairs, rather than on the habits of categories of people. With its 
emphasis on the exchange of resources, this approach is particularly useful for the study 
of information and for the study of media use since it can identify what types of 
information people exchange and through what media they exchange it. This provides a 
picture of how different media support group interactions. Furthermore, information 
exchange and media use can be examined among pairs who share similar relations, such 
as similar work or friendship ties, in order to examine who exchanges what types of 
information with whom as well as via which media. Although the social network 
approach has been recommended as a means of examining media use it has not been used 
extensively (Rice, 1994b; Rice, Grant, Schmitz & Torobin, 1990; Rogers & Kincaid, 
1981; Williams, Rice & Rogers, 1988). Recent research also describes how important this 
approach can be for the study of computer networks since such networks link people as 
well as machines and create "computer supported social networks" (Wellman et al., 
1996). The following section explains in more detail what is meant by a social network 
approach. 
                                                
1 A notable exception that includes consideration of both types of face-to-face meeting is Rice & Shook, 
(1990a). 
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1.1. SOCIAL NETWORK APPROACH 
A social network approach focuses on patterns of relationships between actors. A 
relationship is a specific kind of interaction, such as working together, being friends, 
giving information, or receiving goods.2 Actors can be individuals as in this research, or 
they can be larger units such as groups, organizations, or other aggregates of individuals. 
This research examines work and social relationships that occur regularly within Cerise 
and which require Cerise members to communicate with each other, such as giving work, 
writing together, and socializing. Thus, the data collected in this research are relational 
data, i.e., data that report on specific kinds of interactions by pairs. 
 The social network approach examines both the content of relationships, i.e., what 
kinds of information are exchanged, and the pattern of relationships in order to examine 
how and what resources flow from one actor to another. Regular patterns of relationships 
reveal themselves as networks, social networks, with actors as nodes in the network, and 
relationships between actors as connectors between nodes. Network structures can be 
compared quite readily to physical networks such as roads. Just as roads structure the 
flow of resources between cities, relationships structure the flow of resources between 
actors in a social environment. Seen from above, roads appear as networks of paths 
between cities and towns. Social relationships appear as networks of resource routes 
between major and minor network actors. A town's access to roads and other 
transportation routes determines what goods and services can be shipped into and out of 
the town, and from and to what locations. Similarly, an actor's position in their network 
affects what resources flow to and from them, and from and to which others.3  
                                                
2 For further descriptions of the social network approach, see Scott (1991), or chapter one in Wasserman & 
Faust (1994); for studies using the social network approach, see Wellman & Berkowitz (1988). 
3 For a further examination of social network analysis and information exchange, see Haythornthwaite (in 
press). For an examination of social network analysis and computer networks, see Rice (1994a) and 
Wellman (in press). 
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 In an earlier study on the data used in this research, a factor analysis revealed six 
dimensions of work and social activity among Cerise members identifiable by similar 
patterns of information exchange by pairs. The dimensions are: Receiving Work, Giving 
Work, Collaborative Writing, Computer Programming, Sociability, and Major Emotional 
Support (Haythornthwaite, Wellman & Mantei, 1995). In this research these six 
dimensions are used to define six information exchange relationships. While these data 
can be used to develop whole network views of Cerise communications, this research 
concentrates on patterns of communication by Cerise pairs, leading to an evaluation of 
the communication behaviour of the "average" or "typical" pair. Whole network analyses, 
which examine communications for patterns across Cerise as a whole, will be the subject 
of future research.  
 The way in which actors are able to control or facilitate the flow of resources, are 
central or peripheral to the flow of resources, or are closely or loosely connected to 
others, describes the social structure of the environment. The concept of structure is a 
familiar feature in organizations and in models of society. There are hierarchical 
structures describing those in authority and those over whom they exercise authority, 
kinship structures describing parental and sibling relationships, organizational structures 
describing formal chains of command, and social structures such as age, gender, and 
socioeconomic class.  
 A distinguishing feature of social network analysis is that it strives to derive 
social structure empirically, using observed relationships between actors, rather than 
using a priori classifications. In a non-network approach, actors are classified by 
similarity of titles, occupations, roles, etc., for example, managers, physicians, teachers, 
students. Definition of the class, and assignment of individual actors to the class, is 
determined by the researcher based on "mental procedures of comparison, where similar 
objects are placed together conceptually under a common label" (Bates & Peacock, 1989, 
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p. 569). Using a social network approach, relationships between actors are examined 
before labelling them as members of a group.  
 In this research, group labels such as faculty, employee or student, can be 
assigned a priori according to an individual's status in Cerise. However, in order to 
examine group behaviour empirically, the information and media use behaviour of Cerise 
pairs is examined by their reported work tie and friendship tie. Behaviours are also 
compared to examinations by organizational status to assess the usefulness of the a priori 
label for classifying information and media use behaviours. 
1.1.1. Social Network Terminology 
A number of terms relating to the social network approach are used throughout this 
dissertation. Some important terms are defined here in order to clarify their definition in 
the current research. 
Relationship: In social network terminology a relationship is a specific kind of 
interaction between actors, defined by the type of resource exchanged between the actors. 
The resource exchanged is referred to as the content of the relationship.  
 In this dissertation, the term relationship distinguishes the information content of 
interactions between actors. There are six information exchange relationships: Receiving 
Work, Giving Work, Collaborative Writing, Computer Programming, Sociability, and 
Major Emotional Support. Pairs who exchange these types of information are referred to 
as maintaining an information exchange relationship of that type. For example, pairs who 
engage in Collaborative Writing maintain a Collaborative Writing relationship. 
 Although the term relationship might also be used to refer to the interaction 
between pairs that occurs through a particular medium, for clarity, when pairs maintain a 
connection via a particular medium they are described as using a particular medium. 
Similarly, the term relationship might also be used to refer to the exchange of a specific 
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kind of information via a specific medium, for example, conveying instructions via email. 
However, for clarity, pairs are referred to as using a particular medium to maintain a 
particular information exchange relationship, or as using a particular information-media 
combination, such as using email to maintain a Giving Work relationship.  
Link: While a link is to some extent the same as a relationship, the term link is used here 
to indicate a connection between actors, and as such is a way of counting specific kinds 
of interaction. One information exchange link (or one link) is counted for each 
information exchange relationship a pair maintains. Thus, a pair that maintains both a 
Giving Work and a Receiving Work relationship maintains two links.  
 When counting the number of media used by pairs, the term media link is used, 
and when counting the number of information exchange relationships maintained via 
each medium, the term information-media link is used. A pair that uses both email and 
scheduled meetings to communicate maintains two media links; a pair that uses 
scheduled meetings and email to maintain both Giving Work and Receiving Work 
relationships, and also uses unscheduled meetings for Sociability, maintains five 
information-media links. 
Tie: A tie is the set of one or more specific interactions that connect actors. For example, 
a faculty member may be tied to a student by a Giving Work and a Collaborative Writing 
relationship; the student may be tied to the faculty member by a Receiving Work and 
Collaborative Writing relationship. The more information exchange relationships a pair 
maintains, the more multiplex their tie, e.g., a pair maintaining four different information 
exchange relationships has a more multiplex tie than a pair maintaining only one 
relationship. Multiplexity is defined in this research by the number of links a pair 
maintains. A pair that maintains four different information exchange relationships 
maintains four links and has a multiplexity of four with respect to information exchange. 
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 In some cases ties can be measured directly, e.g., work ties or friendship ties. The 
term tie is used to indicate that the work or friendship relation is likely to be predicated 
on a number of underlying relationships, e.g., friendship ties may be predicated on 
relationships of social support, exchange of services, co-membership in associations, or 
co-attendance at social functions. Specifically, for this research, where individuals were 
asked to report on their "working relationship" and "friendship relationship" with others 
Cerise members, the terms work tie and friendship tie are used to indicate the multiple 
relationships that underpin these connections. 
1.2. RESEARCH QUESTIONS 
This research continues the efforts of researchers in the areas of CMC and CSCW to 
understand the way in which media are used to support work. However, this research also 
takes a detailed look at information exchange in order to understand the information 
environment in which the media are used. The research examines in detail the 
information environment of an academic group, placing their information exchange and 
media use in the context of their work requirements and work habits.  
 To describe the Cerise communication environment, the research asks the overall 
question: Who talks to whom about what and via which media? This is addressed first by 
examining information exchange and media use across all pairs with questions such as: 
What types of information did Cerise pairs exchange? Which media did they use? and 
What types of information did they exchange via which media? After examining the 
behaviour across all pairs, the data are examined in more detail to determine who, in 
terms of work tie, friendship tie, and status, exchanges what types of information with 
whom, and via which media. 
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1.2.1. Information Exchange and Media Use by All Pairs 
1.2.1.1. Information exchange 
The first aspect of communication behaviour examined is what types of information are 
exchanged among Cerise pairs. As mentioned above, earlier research by 
Haythornthwaite, Wellman & Mantei (1994, 1995) determined that pairs exchanged six 
dimensions of information. This research uses these dimensions as a starting point for a 
more detailed examination of information exchange behaviour in Cerise. There are a 
number of questions to be addressed regarding the information exchange relationships 
that help define the information environment of Cerise. 
1. How many information exchange relationships were maintained by Cerise pairs, i.e., 
how multiplex were ties in Cerise in terms of the number of relationships maintained? 
 Did all pairs maintain all six information exchange relationships, or did some 
pairs maintain more information relationships than others?  
2. What types of information exchange relationships were maintained by Cerise pairs 
and how similar were exchange behaviours regarding these relationships? 
 Did all pairs maintain a Receiving Work relationship, but few engage in 
Collaborative Writing? Did they all maintain a Sociability relationship? Did they 
communicate equally frequently about all relationships they maintained? 
3. What types of information exchange relationships were combined? 
 If a pair maintained a Giving Work relationship, did they also maintain a 
Receiving Work relationship? If a pair engaged in only one relationship, what 
kind of relationship was that likely to be in Cerise?  
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1.2.1.2. Media use 
The second aspect of communication is which media were used by Cerise pairs. The 
questions are similar to those asked about information exchange relationships and address 
actual use of available media in Cerise. 
1. How many media were used by Cerise pairs, i.e., how multiplex were ties in 
Cerise in terms of the number of media used? 
 Did pairs use all six means of communication, or did they use only one or two 
media to communicate? 
2. Which media were used by Cerise pairs, and how similar were exchange 
behaviours via these media? 
 Did pairs use face-to-face communication and not mediated communication? Did 
pairs favour unscheduled meetings over scheduled meetings? Did pairs 
communicate equally frequently via each medium?  
3. Which combinations of media supported information exchange in Cerise? 
 Were face-to-face means of communication (scheduled and unscheduled 
meetings) used together, or did pairs use a medium such as email in combination 
with scheduled or unscheduled face-to-face meetings? 
1.2.1.3. Interaction of information exchange and media use 
Once the types of information and media use are identified, it is then possible to examine 
what types of information were conveyed via which media. As for information exchange 
and media use, the first examinations of  information-media combinations gives a general 
idea of the number of combinations used by Cerise pairs, i.e., how many media do pairs 
use to communicate information?. Then the types of information-media combinations can 
be examined to see whether they conform to expectations from the research literature 
regarding message-medium fit (see Chapter 2).  
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1. How many different information-media combinations were maintained by Cerise 
pairs? How many media were used for each type of information? How many 
information exchange relationships did each medium support?  
 Did pairs exchange all types of information via one medium only, for example, 
were all types of information exchanged in unscheduled meetings? Did they exchange 
different information via different media, for example, did they exchange Sociability 
information via unscheduled meetings, but Collaborative Writing information via 
scheduled meetings?  
2. Which information-media combinations were used by Cerise pairs and how similar 
were exchange behaviours for these combinations? Do these combinations conform to 
expectations about message-medium fit? 
 Did the type of information to be conveyed affect the media used for these 
exchanges? For example, did pairs use face-to-face means of communication for the 
exchange of information with emotional content, such as Major Emotional Support? 
Did pairs use email for more instrumental relationships, such as Giving Work? Did 
they communicate as frequently via email regarding Giving Work as they did via 
email for Receiving Work?  
1.2.2. Information Exchange and Media Use by Pair Tie 
Pairs who work closely together, e.g., supervisors and supervisees, may exchange more 
or different types of information than those who belong to Cerise but do not maintain a 
work tie, e.g., fellow students, or faculty-student pairs who are not in a supervisory 
relation. Since differences in information exchange behaviour may also lead to 
differences in media use, the impact of work tie is assessed for the three aspects of 
communication behaviour described above. Similarly, since friendship tie and 
organizational status may also exert an influence on communication behaviour, 
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differences in communication behaviour are also examined by friendship tie and status. 
The examinations by pair tie address the questions: 
1. To what extent does the type of work tie (formal, informal or non-working) 
maintained by pairs affect the types of information exchanged and the media used for 
that exchange? 
2. To what extent does the type of friendship tie (close friend, friend, acquaintance, or 
work-only) maintained by pairs affect the types of information exchanged and the 
media used for that exchange? 
3. To what extent does the status4 (employee, faculty, or student) of pair members affect 
the types of information exchanged and the media used for that exchange? 
1.3. OUTLINE OF THE DISSERTATION 
This chapter introduced the research described in this dissertation. Chapter 2, "Literature 
Review: Group Communication and Media Use," provides a review of research literature 
examining media use and group communication. While literature from many disciplines 
can inform the current research, this review concentrates on literature that describes the 
use of CMCs in organizations.  
 Chapter 3, "Method," includes details on the Cerise work and communication 
environment, and the communication questionnaire.  
 Chapters 4 to 8 present the results of this research. Chapter 4, "The Study 
Population and Foundation Studies," describes the sample and the foundation studies to 
the current research. Chapter 5, "Information Exchange Relationships and Media Use," 
                                                
4 Status is used here to denote positions in the organizational hierarchy, i.e., faculty, student, or employee. 
In sociology literature this is often referred to as "structural position" to avoid the connotations associated 
with "status." For simplicity, the term status is used here. 
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presents results on the communication behaviour of all pairs with respect to information 
exchange relationships, media use, and the interaction of information exchange and 
media use. Chapters 6, 7, and 8 each examine the impact of work tie, friendship tie and 
status on one of the three aspects of communication behaviour: The impact on 
information exchange relationship is examined in Chapter 6, "Information Exchange 
Relationships by Pair Tie"; the impact on media use in Chapter 7, "Media Use by Pair 
Tie"; and the impact on the interaction of information exchange and media use in Chapter 
8, "Information Exchange Relationships and Media Use by Pair Tie." 
 A summary and discussion of the results and suggestions for further areas of 
research are presented in Chapter 9, "Discussion and Conclusions." 
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CHAPTER 2.  
LITERATURE REVIEW: GROUP COMMUNICATION 
AND MEDIA USE 
Computer-supported cooperative work (CSCW) applications are designed "to aid 
workgroups, project teams or whole organizations to support the completion of specific 
tasks by individuals" (Galegher & Kraut, 1990, p. 3). CSCW applications include 
computer-mediated communication (CMC) tools such as text-based electronic mail and 
computer conferences, voice-based teleconferencing and voice mail systems, desktop 
videoconferencing systems and video mail, and hypertext and multimedia systems such 
as the World Wide Web. Less familiar CMC tools include virtual hallways, video walls, 
and media spaces that are designed to replicate face-to-face conditions, particularly for 
casual encounters. Other types of CSCW tools, sometimes referred to as Groupware, 
include Group Decision Support Systems (GDSS), shared writing tools, shared drawing 
tools, and virtual blackboards. (For more details on these many types of applications, see 
the collected readings in Baecker, 1993, or the proceedings of the conferences on CSCW: 
Furuta & Neuwrith, 1994; Halasz, 1990; Turner & Kraut, 1992). 
 The intent of these applications is to enhance the group communication 
environment by spanning spatial, temporal and social distances (Kiesler, Siegel, & 
McGuire, 1984; Kiesler & Sproull, 1992). However, as Sproull and Kiesler (1991) have 
noted, there are both anticipated and unanticipated effects from introducing such 
technologies. Many of the unanticipated effects come from having only a partial 
understanding of how people work together cooperatively using computers. Furthering 
that understanding in an effort to design better applications is basic to the field of CSCW 
(for example, see the edited collection in Galegher, Kraut & Egido, 1990). 
 This chapter reviews the CSCW research literature on the use of CMC 
applications. Since the research of this dissertation focuses on the exchange of 
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information and the use of media to accomplish work, this review concentrates on studies 
of CMC use to support work in organizations, rather than on studies of more wide-spread 
use of CMC such as use of the World Wide Web. Many of the studies of CMC use for 
work have concentrated on what types of information can or cannot be conveyed via 
different media. There are two major approaches to this issue found in this literature: a 
media attributes approach, that looks at the characteristics of the medium and how these 
can limit what can be conveyed via each medium, and a group communication approach, 
that looks at the way in which group processes affect media use, setting communication 
norms that affect information exchange regardless of the characteristics of the medium. 
 The media attributes approach categorizes media according to what they can or 
cannot transmit relative to a face-to-face encounter. The earliest research in this field 
treated CMC as the "poor cousin" of face-to-face communication, lacking the social 
presence, immediacy, and feedback of a face-to-face meeting. Later research highlights 
how the lack of these qualities actually serves to create a new type of communication 
environment with advantages and disadvantages of its own. 
 This approach to media use is applied to the work environment by attempting to 
define the best message-medium fit, i.e., to delineate which medium should be used for 
the most efficient exchange of particular kinds of information. This is usually 
accomplished from a media-centric rather than a work-centric view of information: i.e., 
instead of assessing the information needs of an environment, the research assesses what 
information is being conveyed via which media. The result is that the observed message-
medium fit is confounded with local conditions that may interfere with a group member's 
ability to chose the best medium for each message. 
 The media attributes view leads to a research agenda that considers face-to-face as 
the control condition and other media as the experimental condition, and tends to use 
laboratory experiments (for a review, see Culnan & Markus, 1987). While laboratory 
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studies solve the problem of dealing with local conditions, some researchers question 
how well laboratory conditions can predict real-world conditions (Culnan & Markus, 
1987; McGrath, 1984; McGrath & Hollingshead, 1994; Weisband, Schneider & 
Connolly, 1995).  
 Further to the effect on research agendas, the media attributes view of CMC also 
affects design agendas for CMC applications. Any loss relative to a face-to-face 
encounter is considered a detractor for a medium, and so this approach has led to a CMC 
design agenda that stresses replication of face-to-face encounters. 
 The second, more recent, approach to media use takes a more holistic view of 
group communication and considers the impact of social adaptation on group 
communication and media use. Such social adaptations can affect the technical 
presentation of media in particular environments as well as the way in which individuals, 
pairs, and groups make use of the available media. This approach considers the local 
social and political context to have a great influence on the way in which media use is 
defined for any particular group. It accepts that unanticipated effects can result from the 
way people interact, form impressions of others, maintain relationships, and build 
community via computer networks. These effects do not fall neatly into categories 
according to the type of CMC application. Instead, attributes of communication via each 
medium interact with local conditions to describe patterns of communication and media 
use that are constantly defined and redefined. 
 The following sections explore these two approaches to media use in more detail. 
The first section reviews the research literature on the media attributes view of CMC, 
reviewing the characteristics of CMC media and the effect of these characteristics on 
group communication and media use.  
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2.1. MEDIA ATTRIBUTES VIEW OF COMPUTER-MEDIATED 
COMMUNICATION 
Much of the research on media use has concentrated on categorizing media according to 
what they can or cannot transmit relative to a face-to-face encounter, and on categorizing 
what types of communications are best suited to these reduced circumstances. This 
approach has accepted face-to-face communication as the standard against which other 
media are judged. Media have been categorized according to the attributes they lack 
relative to a face-to-face meeting (Culnan & Markus, 1987). Media may lack the ability 
to retain the nuances of verbal communication (e.g., voice tone, or volume) and to convey 
non-verbal cues such as gaze, body language, dress, or seating arrangements, which in 
turn convey information about gender, status, identity, or number of communication 
participants. This lack of cues is considered to diminish the communication, and to make 
the medium inappropriate for communications that are socially sensitive, intellectually 
difficult, or that require negotiation, consensus and commitment to an action (Fish, Kraut, 
Root & Rice, 1992; Kiesler & Sproull, 1992; Rice, 1987). Media may also lack facilities 
for immediate feedback, which can lead to misunderstandings and delays in clarifying 
messages.  
 More recently, researchers have recognized positive effects resulting from this 
lack of social cues (Finholt & Sproull, 1990; Kiesler & Sproull, 1992). CMC 
applications, such as voice mail or electronic mail, are often of value precisely because 
they do not require face-to-face communication. The advantage lies not just in the fact 
that individuals do not need to be in the same place at the same time, but also in the 
ability to communicate without the social overhead of a face-to-face communication 
(Haythornthwaite, Wellman & Mantei, 1995). 
 In contrast to those who examine what is lost when communicating via media, 
more recent approaches to media use also consider where the new media extend rather 
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than replace current communication capabilities (Sproull & Kiesler, 1991), where they 
take users from "being there" (Brittan, 1992) to "beyond being there" (Hollan & 
Stornetta, 1992). Media attributes that extend communication choices include storage of 
communications, telecommunications support for communication at a distance, 
compatibility or transparency with other communication or work platforms, and new 
addressing capabilities (Huber, 1990; Rice, 1987; Sproull & Kiesler, 1991).  
 Two highly influential theories have emerged from this perspective on media use: 
social presence theory (Short, Williams & Christie, 1976), and media richness theory 
(Daft & Lengel, 1986). Social presence theory identified the attenuation of social cues via 
mediated communication. Media richness theory identified differences in the capacity of 
a medium to support interactivity and feedback. Media richness theory is also important 
for adding consideration of the information content of the message to the media use 
debate.  
 These two theories have dominated research on CMC. The following sections 
examine the research assessing these theoretical perspectives. 
2.1.1. Social Presence Theory 
Short, Williams and Christie (1976) proposed the theory of social presence to account for 
differences in media effects. Social presence theory categorizes media according to their 
ability to transmit social cues, i.e., to retain the nuances of verbal communication and to 
convey non-verbal cues. Text-based media cannot convey the nuances of verbal 
communication such as voice tone or volume; neither text nor audio-based media can 
convey body language or facial expression; videoconferencing systems that show only 
head and shoulder images cannot convey seating arrangements. Individual identification 
may be removed altogether in anonymous GDSS systems, or reduced to a mere token in 
computer conferences or email systems where electronic address codes reveal nothing 
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about a sender's or recipient's age, locale, gender, etc. Group address codes also hide the 
size of a group and the nature of the membership. 
 Attenuation of these social cues reduces information about the number, age, 
gender, social position, hierarchical position, or identity of participants. It may also 
enhance the impact of the cues that are conveyed. For example, videoconferencing 
systems that present a head and shoulders view enhance the information received from 
facial expression, while de-emphasizing body language and eliminating information on 
seating position (Mantei, Baecker, Sellen, Buxton, Milligan, & Wellman, 1991Storck & 
Sproull, in press). Electronic mail entirely removes the physical image: information is 
exchanged as text, and writing style, rather than tone of voice or facial expression, is left 
to convey emotional expression. This can produce different effects according to the type 
of medium: enhancing the value of voice for the telephone, textual expression for email, 
visual image for videoconferencing, etc. Thus, not only are some social cues diminished, 
others can be enhanced.  
 How do these changes in social cues affect group communication? Laboratory 
studies on group decision making have found that groups communicating via CMCs have 
greater difficulty in reaching group consensus, and need more time to reach consensus 
than groups communicating face-to-face (for a review of these studies, see Kiesler & 
Sproull, 1992; for a review of email studies, see Garton & Wellman, 1995). However, 
laboratory studies of groups have been criticized as unrepresentative of use in "natural" 
settings because individuals (mainly university undergraduates) do not know each other 
before hand, have no continuing relationship with each other, and have no alternate 
means of communicating (Culnan & Markus, 1987; McGrath, 1984; McGrath & 
Hollingshead, 1994). There is no downside risk in these laboratory settings, either in the 
consequences of the decisions participants make or in the interpersonal relations with 
other decision makers. In fact, field studies of electronic mail use have failed to confirm 
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the increased time to decision making suggesting that laboratory and natural settings do 
differ (Kiesler & Sproull, 1992).  
 Reductions in social cues have also been tied to changes in group participation. 
Both field and laboratory studies find that communication via electronic media engenders 
participation by a greater number of participants, more equal participation of members in 
group discussion, and inclusion of peripheral or otherwise marginalized participants 
(Culnan & Markus, 1987; Eveland & Bikson, 1988; Finholt & Sproull, 1990; Garton & 
Wellman, 1995; Huff, Sproull, & Kiesler, 1989; Kiesler & Sproull, 1992; Rice, 1994a). 
Increased participation can lead to more egalitarian participation and evaluation of 
offered ideas, and even the provision of better ideas (Garton & Wellman, 1995; Hiltz, 
Johnson & Turoff, 1986; Valacich, Parantha, George, & Nunamaker, 1993).  
 It has been suggested that a lack of cues about other members of the group can 
lead to an attenuation of behaviours associated with gender and status recognition, such 
as unequal participation or yielding the floor to higher ranking individuals (Culnan & 
Markus, 1987; Kiesler & Sproull, 1992; Sproull & Kiesler, 1991). However, as 
Weisband, Schneider, & Connolly (1995) note, in real work environments status is not 
hidden, and, therefore, will still be operative as an influence on communication 
behaviours.5 In a laboratory experiment they conducted, participants were informed of 
the fact that higher and lower status members were present in the group. They found that 
"status labels and impressions based on those labels have a larger impact on participation 
and influence than do media effects ... status differences were not attenuated by the use of 
computers as communication media" (p. 1148). 
                                                
5 Note that while status and other social cues may not be hidden in work groups, these cues may still be 
hidden among people who interact primarily via virtual connections, for example teenagers communicating 
via electronic bulletin boards (see Walther, in press), or those maintaining what Wellman et al. (1996) have 
described as virtual communities. The dynamics of interactions for these groups may differ substantially 
from those within a working context. The more remote connections between these individuals, their lack of 
commitment to an external goal and lack of a continuing relationship, matches more closely the conditions 
of laboratory studies. Laboratory studies may prove to be predictors of behaviour of members of these 
groups. 
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 The removal of social cues can also lead to undesired effects. Perhaps the most 
well know of these is "flaming," the expression of blunt and extreme views (Sproull & 
Kiesler, 1991). The reduction in social cues may allow individuals to express themselves 
too freely.  
 Another undesired effect can be "status flattening" associated with lack of cues 
about status. When commitment to an action is needed, status is an important factor in 
galvanizing group action. In instances where leadership cues are reduced, and other cues 
come to the fore, leaders may lose their power. The potential for a shift in power from a 
hierarchy of position to a hierarchy of competence has been noted by Huber (1990), and 
identified by Foster and Flynn (1984), and Burkhardt and Brass (1990). Computer 
networks can change structural dynamics among people, creating central figures who 
supply new types of information and displacing others from their central position 
(Burkhardt & Brass, 1990; see also Rice, 1994a for a review of network studies and 
CMCs).  
 Kiesler and Sproull (1992) suggest that awareness of effects such as status 
flattening need to be considered when choosing a medium for communication. They 
suggest that when dealing with equivocal information, or when group consensus, 
commitment to a course of action, or symbolic ratification is needed, face-to-face 
communication is preferable to achieve the desired result.  
 Awareness, however, also leads to the ability to use a particular forum precisely 
because it does not transmit social cues or provide means for feedback, immediate or 
otherwise. "The person sending the message can type in something which may be 
unpleasant to the intended recipient without fear of the recipient's immediate retaliation, 
either over the telephone or in a face to face conversation. In this case, the 
"disconnectedness" of the system is an advantage." (Uhlig, Farber & Bair, 1979, p. 40). 
Markus (1994a) reports that electronic mail was selected as the best medium to use over 
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personal contact, telephone or memo, when the message involved dislike, intimidation, or 
when recipients were angry or fearful about the content of the communications. In 
another study, Markus (1992) found that group members with poor social relations used 
electronic file transfer in order to maintain social distance and avoid face-to-face 
meetings. Computer networks may also be used to insulate the sender from other 
emotions, such as the anguish of other's emotional needs (Haythornthwaite, Wellman & 
Mantei, 1995). Cue attenuation under these conditions may actually make it easier for 
people to communicate or to continue to do business, rather than more difficult.  
 Whether the effects are seen as positive or negative, and whether they are 
conscious or unconscious, the reduction of social cues via CMCs can affect 
communication quite significantly. Underlying this research on social cues has been an 
assumption that face-to-face meetings are the best means of conveying information, and 
that communication media should be designed to replicate that type of encounter as 
closely as possible, with better media identifiable from the number of social cues they 
can convey. However, the positive effects found for reduced social cues have led a 
number of researchers to question a continued effort to replicate face-to-face encounters.  
 Culnan and Markus (1987) note that electronic media provide facilities for 
communication that go beyond the capabilities of face-to-face encounters. They note the 
ability to form groups based on interest, "rather than by geography, social position, and 
prior acquaintance," afforded by electronic mail bulletin boards; the ability to store and 
retrieve messages automatically, creating the potential for an electronic organizational 
memory aid for newcomers; and the ability to control access and participation in these 
systems. They conclude that "a theoretical perspective that assumes that the media are 
deficient compared to face-to-face communication is inadequate" (p. 434).  
 Contractor and Eisenberg (1990) identify three problems with viewing media on 
the basis of their objective characteristics. First, this view assumes passive receipt of 
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information rather than co-construction of meaning, i.e., interpretation by the receiver 
which can change the course of further communications. Second, this view gives little 
consideration to the local context in which media are used and which can affect the 
meaning given to communications. Third, this view assumes that openness and clarity of 
communications is commensurate with efficiency. Contractor and Eisenberg maintain 
"that communication can be political, strategic, and effective without being open and 
clear" (p. 145). Overall, they question the premise that the most effective communication 
channel will be the one that most closely replicates face-to-face communication. 
 Egido (1990), writing about the development of videoconferencing systems, also 
questions the attempt to produce "a direct replacement for face-to-face meetings" and 
points out that the "most successful videoconferencing systems currently in place depart 
significantly from this notion" (p. 359). And Sproull and Kiesler (1991), suggest that new 
communication media can be introduced, "not to let people do old things more 
effectively, but instead to do new things that were not possible or feasible with the old 
technology" (p. 4). 
 These critiques suggest that while a medium may be classifiable according to the 
amount of social presence it conveys, that classification will not describe a monotonic 
relationship with media use. Usage may be related to social presence, in that some 
communicators, for some communications, prefer a greater degree of social presence. 
However, usage is just as likely to be related in the opposite direction, as some 
communicators, for some communications, prefer less social presence (for a recent 
review, see Walther, in press). A summation of usage across media can be expected to 
show different people using different media for different communications. Therefore, to 
investigate media use requires investigation of more than just media attributes. 
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2.1.2. Media Richness Theory 
Media richness theory was defined by Daft and Lengel (1986). The richness of a medium 
is considered to be related to "the medium's capacity for immediate feedback, the number 
of cues and channels utilized, personalization and language variety" (p. 560). 
Consideration of feedback distinguishes media richness theory from social presence 
theory. Rich media are more flexible and involve immediate feedback, whereas less rich 
media rely on rules, forms and procedures. Broadcast media, for example, provide no 
ability for feedback, control, or interaction. However, even interactive media often 
include facilities that may be used or experienced by message recipients as essentially 
broadcast, i.e., media that provide a flow of information that users neither add to, delete 
from, or question (at least not in the electronic forum). For example, a company president 
may use email to send a message to all employees; however, the president's status may 
preclude individuals from responding to the message even though facilities exist for such 
a communication. Therefore, the richness, or lack of richness, of a medium may not be 
immediately apparent from a catalogue of its attributes. 
 Feedback and interactivity are intricately tied to certain design aspects of CMCs 
that also affect the social environment: built-in message storage and retrieval capabilities, 
rapid and transparent message transmission capabilities, and easy addressing. Storage of 
messages allows a medium to be used asynchronously. Participants can read and respond 
to messages at times and places of their own choosing, giving them control over the flow 
of information (Rice, 1987; Trevino & Webster, 1992). Storage also creates the potential 
for computer-based organizational memories (Huber, 1990). On the negative side, the 
same storage capabilities create the potential for monitoring and invasion of privacy (see 
Garton & Wellman, 1995; Zuboff, 1988). Rapid message transmission over great 
distances provides the means to overcome temporal delays associated with other 
asynchronous communication media such as "snail" mail. This, combined with easy and 
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transparent addressing capabilities, provides the means to distribute the same message to 
many people simultaneously, increasing the ability to coordinate the activities of many 
individuals at different locations. Integration of communication technologies with other 
work technologies allows seamless transfer of data from one system to another, and this 
can also enhance the ability to coordinate work. More inclusive addressing may also 
increase the commitment and involvement of remote workers or lower level workers who 
now become aware of central activities in a timely fashion (Eveland & Bikson, 1988; 
Finholt & Sproull, 1990; Sproull & Kiesler, 1991). Computer networks may also reduce 
the costs associated with contacting people who are not known well to the message 
sender (i.e., people to whom they are only weakly tied), facilitating integration of 
individuals across organizations whether separated by departmental lines, hierarchy, or 
location (Constant, Sproull, Kiesler, 1996; Feldman, 1987). 
 Media richness theory is also important for introducing consideration of the 
information content of a message into the media use debate. Daft & Lengel classified 
information in terms of richness, as well as classifying media in this way. Information is 
considered to be rich to the degree to which it can "change understanding within a time 
interval" (p. 560). They considered that rich information needs to be conveyed through 
media that provide a richness of social cues, interactivity and feedback.  
 Information can vary in many ways, each of which may affect the richness of the 
information and the media used to communicate it. Information can vary in quantity, 
ambiguity, and variety (Huber & Daft, 1987), complexity (Fish, Kraut, Root & Rice, 
1992), emotional content (Fish, Kraut, Root & Rice, 1992; Haythornthwaite, Wellman & 
Mantei, 1995; Rice & Love, 1987), uncertainty (Van de Ven, Delbecq & Koenig, 1976), 
and in the proportion of uncertainty (as lack of information) to equivocality (lack of 
clarity of the problem; Daft & Lengel, 1986). The purpose and desired outcomes of 
communications can also vary the type of information to be conveyed: communications 
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can be symbolic, intended to generate ideas, or intended to create consensus (Kiesler & 
Sproull, 1992; McGrath, 1984, 1990, 1991). Coordination of tasks also involves the 
communication of different types of information, between different group members, at 
different stages of a project (Goodman, 1986; McGrath, 1991). 
 The rich information-rich media connection has prompted a branch of research 
that looks for the appropriate message-medium fit. The degree to which this match is 
made effectively at the individual level has been tied to managerial performance (Daft, 
Lengel & Trevino, 1987; Mintzberg, 1973; Trevino, Lengel & Daft, 1990). Daft & 
Lengel (1986) found that richer media were used when managers needed to communicate 
difficult and equivocal messages. Kraut, Cool, Rice & Fish (1994) also found higher use 
of a video telephony system by those whose jobs involved more difficult, less analyzable 
tasks.  
 Other researchers have also argued that an individual's choice of media is affected 
by the type of information to be conveyed. Rice (1987) summarized results from seven 
studies on computer conferencing and five on electronic messaging in which participants 
rated the appropriateness of using these media for different communications. 
Appropriateness ratings of these electronic media were higher for activities such as 
exchanging information or asking questions, and lower for persuading, bargaining, or 
getting to know someone. Similarly Fish, Kraut, Root & Rice (1992) found that face-to-
face meetings were judged more appropriate for communication of socially sensitive or 
intellectually difficult information than the local videoconferencing system or the 
telephone. Markus, Bikson, El-Shinnawy, and Soe (1992) found differences between 
organizations in the use of electronic mail, voice mail, and fax attributable to the type of 
work, and thus to the type of information exchanged.  
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 Within the category of "face-to-face," Rice & Shook (1990a) argue that "meetings 
may involve more social presence because of the availability of multiple views, multiple 
directions of interaction, and the greater challenges to achieving convergence upon a 
common interpretation" (p. 199). In this way, face-to-face group meetings may be better 
for discussion of tasks with greater equivocality than are face-to-face one-on-one 
meetings. 
 Laboratory studies on decision making also support the view that rich media may 
be better for "rich" discussions. As mentioned above, studies have shown that electronic 
mail groups have greater difficulty in reaching group consensus than do face-to-face 
groups. However, the same criticism of laboratory studies remains, i.e., that participants 
are not motivated to come to closure on the debate because there are no real world 
consequences associated with their decisions (Culnan & Markus, 1987; McGrath & 
Hollingshead, 1994).  
 The message-medium fit perspective also suffers from the assumption that 
messages each carry only one kind of information. In natural settings, single 
communications do not contain just one kind of information, nor do they necessarily 
serve a single goal (McGrath, 1984, 1991). Groups usually have a number of projects on 
the go at any one time, and therefore different types of group interactions can be expected 
to be ongoing at the same time (McGrath, 1991). Even within single stages of projects, 
information in communications can be mixed; planning work may also involve 
negotiation, and problem-solving may involve idea generation (McGrath, 1984; 
Haythornthwaite, Wellman, & Mantei, 1995). Research on interpersonal ties and 
communication also indicate that within a work environment, pairs may include the 
exchange of both work and social information in their communications depending on the 
degree to which both work and social relations have developed. Those with more 
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developed relations are likely to communicate about more and different types of 
information (Gabarro, 1991). 
 Since a single communication does not contain a single kind of information, 
neither does the medium carry a single kind of information. Furthermore, as an 
interpersonal relation develops, the separation of one mode of communication from 
another appears to disappear. Those with more developed relationships show the use of 
more modalities of communication, and the ability to substitute the use of one mode for 
another (Gabarro, 1991). This has implications for the use of media, suggesting that 
differences among modes of communication may be more apparent among those who are 
in the process of forming a relation than among those with well-established relations.  
 Thus, categorizing information or categorizing media as supporting one and only 
one kind of information exchange, will not provide a meaningful framework for 
examining actual practicing groups (Contractor & Eisenberg, 1990; McGrath & 
Hollingshead, 1994). Moreover, categorizing communicators as equivalent, without 
consideration of their work, social, or hierarchical ties, also ignores factors that may have 
great impact on media use. 
 The concept of media richness, with richness being an attribute of the medium, is 
increasingly being questioned. Flexibility and immediate feedback are important concepts 
in a communication environment, but their presence or absence may be largely dependent 
on group usage rather than on attributes of the media themselves. Finholt and Sproull 
(1990) suggest that the perception of "richness" of a medium may depend on the amount 
of traffic, rather than on social context cues; Markus (1990) suggests that even the very 
use of a medium is dependent on its sustaining sufficient traffic (i.e., a critical mass).  
 Markus (1994b) examined media richness theory and social context in detail in a 
study of managerial use of electronic mail. Starting with the assumption that media 
richness is an inherent property of the medium, Markus compared managerial reports of 
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appropriateness of media use to actual use. She found that these reports of 
appropriateness generally agreed with predictions regarding media choice based on media 
richness theory.6 However, managers did not exhibit media use consistent with their 
choices. Usage conformed to social pressure from top management to adopt and use 
electronic mail. This pressure increased the speed at which electronic mail messages were 
read and answered, thus making this medium a richer medium by convention, but not 
because of any inherent property of the medium.  
 Managers also used a medium when it was the most convenient medium at the 
time, whether this conformed to social norms or not. For example, managers chose the 
telephone over electronic mail when a lot of typing was involved; or they chose 
electronic mail over the telephone because the intended recipient was not immediately 
available via the telephone. Markus concluded that usage patterns resulted from social 
definitions, not inherent physical attributes of the medium.7 
 In all, media richness theory extends and elaborates social presence theory. These 
two theories established the importance of social cues and feedback as distinguishing 
features of media that affect media use. Media richness theory then identifies the need to 
consider message content as well as the medium when examining media use. However, 
both theories approach media use as a matter of individual choice, with the message 
sender in control of which medium they chose to send messages, making a rational 
choice about which medium to use. Neither theory includes consideration of the social 
                                                
6 Managers were asked to indicate which one medium they would choose of Personal contact, Telephone, 
Electronic Mail, and Memo for questions that involved different message content, different situational 
factors, and the conveyance of symbolic actions. 
7 Markus also reports that after her study was completed there was a change in top management. The new 
management appeared to favour the telephone over electronic mail and electronic mail use was declining as 
a result. This implies that the definition of telephone use is also socially defined. The move away from 
telephone use dictated by one set of social pressures, the move back to it dictated by another. A social 
definition of all technologies is consistent with adherents to structuration theory (e.g., Orlikowski, 1992; 
Poole & DeSanctis, 1990). 
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and political context that may influence or dictate the use of one medium and influence 
the richness of a medium. 
 More recent perspectives recognize that communication technologies, by their 
very nature, are group technologies, and that differences in CMC affect the way all 
members of a group interact. These views present a contrast to the earlier media use 
theories and are discussed next.  
2.2. GROUP COMMUNICATION AND MEDIA USE 
Recent views on CMC use in organizations recognize that social cues, flexibility and 
immediate feedback are important concepts in a communication environment, but that 
their presence or absence may be more dependent on group use and norms than on 
attributes of any particular medium. Theories such as social influence (Fulk, Schmitz & 
Steinfield, 1990), social information processing (Fulk, Schmitz, Steinfield & Power, 
1987), and symbolic interactionism (Trevino, Daft & Lengel, 1990) have been applied to 
media use. Theories of media use, such as critical mass (Markus, 1990), and adaptive 
structuration (Poole & DeSanctis, 1990), also emphasize the importance of social 
interaction in determining patterns of media use. These theories of social interaction and 
media use emphasize the importance of social context in determining patterns of media 
use (see the collected papers in Fulk & Steinfield, 1990; or for a review of these theories 
see Fulk & Boyd, 1991).  
 Group communication technologies can be adapted both physically and socially 
for local use (Contractor & Eisenberg, 1990; Galegher & Kraut, 1990; Orlikowski, 1992). 
This adaptation is more or less possible according to the extent that technologies are 
"interpretively flexible" (Orlikowski, 1992),8 i.e., to the extent that their physical and 
                                                
8 Galegher & Kraut (1990) refer to "prescriptive" versus "permissive" CMC technologies, with the former 
allowing little variation in usage and the latter allowing greater flexibility in message form and content. 
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social construction is modifiable during implementation and use.9 Local adaptations, re-
inventions (Rogers, Eveland, & Klepper, 1977), and appropriations (Poole & DeSanctis, 
1990) tailor the presentation and use of technologies to the local context. "Computer-
mediated communications technologies in particular are remarkably plastic, Rorschach-
like symbols" (Contractor & Eisenberg, 1990, p. 149). Group norms can particularly be 
expected to predominate for these media since there are no existing social norms to guide 
practice, as is the case with older forms of communication. 
 Local social and political factors can affect decisions on what technology features 
are implemented, who is given access and training, and how a medium is used. Such 
choices can affect the number and type of facilities selected, developed, and implemented 
for a particular system, who is granted access to which features or systems, and who has 
the technology on their desk (Beniger, 1990; Culnan, 1983; Culnan & Markus, 1987; 
Noble & Newman, 1990; Markus 1983, 1994a, 1994b). For CMC applications, such 
decisions determine who can communicate with whom via which media, who has access 
to what information sources, and what information can be conveyed via each medium 
(Culnan & Markus, 1987; Markus, Bikson, El-Shinnawy & Soe, 1992).  
 Local definitions of CMC arise from such decisions, which in turn establish 
norms and procedures associated with their use (Markus, 1983; Rice, Grant, Schmitz & 
Torobin, 1990; Sproull & Kiesler, 1991). Adherence to these norms further legitimates 
and strengthens the norms and patterns of CMC use (Contractor & Eisenberg, 1990; 
Kraut, Cool, Rice & Fish, 1994; Poole & DeSanctis, 1990). The use of a particular 
medium may then convey supplemental information such as authority or formality that 
                                                
9 Even supposedly immutable technologies (e.g., manufacturing equipment) can be socially interpreted, for 
example, by not being used (Markus, 1987; Grudin, 1989; Orlikowski, 1992), or by being "discontinued," 
i.e., removed or abandoned (Kimberly, 1981; Noble & Newman, 1990). More modifiable technologies, 
such as computer software, can be interpreted by end-user development (Rogers, Eveland & Klepper, 
1977). 
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has been built into these norms (Fowles, 1987; Kiesler & Sproull, 1992; McLuhan, 1964; 
Trevino, Lengel & Daft, 1990). 
 The development of norms requires cooperative use of media and a common 
understanding of what media can be used to reach other members of the group. Clark and 
Brennan (1991) have suggested that, at a pair level, collaborative workers try to decrease 
the amount of effort they both exert in communication, a phenomenon they named "least 
collaborative effort." Thus, pairs can be expected to make compromises so that the joint 
communication effort is minimized. However, others have maintained that in order to 
develop the "critical mass" (Markus, 1990) necessary to make a medium useful may 
require that some users of group technologies provide more benefits to the group as a 
whole than they personally receive (Connolly & Thorn, 1990; Markus, 1990).10 
Therefore, across a group, interactions may differ according to the degree to which 
members contribute to the group effort. In an organizational or hierarchical structure, 
some members may have a greater responsibility to contribute to the group effort than 
others. 
 Developing this critical mass is an important stage in the adoption of CMC 
innovations, and it may come at the cost of critical mass on another communication 
system (Kraut, Cool, Rice & Fish, 1994; Yin, 1981). The rise of communication via one 
means of communication may mean a decline in another. It may also mean a redefinition 
of what is considered appropriate to convey via each medium. Perceptions of 
appropriateness with respect to CMC use have been shown to vary with experience 
(Culnan & Markus, 1987; Eveland & Bikson, 1988; Rice, 1994b; Rice & Case, 1983), 
and thus group norms may emerge regarding appropriateness that supersede social norms. 
                                                
10 Markus (1990) discusses "critical mass" and "public good" with respect to the use of interactive media; 
Connolly & Thorn (1990) discuss "public good" with respect to the use of shared databases. 
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 This dynamic redefinition of communication channels indicates that the use of 
communication systems is constantly evolving. Current views of CMCs describe a 
dynamic communication environment, in which both communicating pairs and group 
members develop shared understanding and interpretation with media use and 
contributions constantly negotiated (Contractor & Eisenberg, 1990; Krone, Jablin & 
Putnam, 1987; Monge & Eisenberg, 1987). Thus, the one-way, user-centred view of 
media choice has given way to an n-way group-defined view of media use in which local 
context is as important, if not more important than media attributes. 
2.3. SUMMARY 
This review of the literature shows that attributes of the medium, such as quantity and 
types of social cues conveyed, interactivity of the exchange, and the speed of feedback 
identified by social presence theory and media richness theory, do affect communication. 
However, research on the effects of these attributes have shown that a reduction in social 
cues can have unexpected effects on communication, removing barriers and increasing 
participation and free expression in some forums, creating barriers to consensus and 
decreasing effects of status in others. Research also suggests that interactivity and 
feedback in a group setting may be more limited by the use of the medium than by 
attributes of the medium. A medium that fails to attract a critical mass of users, will fail 
to provide interactivity or feedback. Research also indicates that other attributes of media 
are also important and can affect communication: storage of messages, 
telecommunications support, and easy addressing are important for sustaining 
asynchronous communication, coordination across time and distance, and coordination of 
work.  
 This review also shows that attributes of the information to be conveyed can 
affect preferences for media use, with studies suggesting that richer media may be 
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preferred for socially sensitive, intellectually difficult, or persuasive communications. 
However, studies also show that what medium is used can depend on what is convenient, 
available, or close at hand. 
 Recent theories of communication draw attention to attributes of the 
communicators as factors affecting media use. One suggestion, although not yet tested 
empirically, is that pairs may work out a joint solution for information exchange, one that 
matches their joint preferences (Clark & Brennan, 1991). However, research on 
interpersonal ties suggests another view, that pairs with well-developed relations will 
develop the facility to use many modes of communication and will not find 
communication via different modes to be a barrier (Gabarro, 1991). More attention has 
been paid to group interaction in determining media use. This research suggests that 
despite the many factors that may affect media use, successfully functioning groups can 
be expected to have come to some joint settlement on communication protocols that will 
be identifiable as regular patterns of communication and media use. In the absence of 
strong social norms about what to communicate via which media, these protocols may 
differ from group to group, and may change with internal pressures regarding media use 
(e.g., Markus, 1994b). 
 Research and theories suggest that there are many factors affecting the use of 
group communication technologies, including attributes of the media, types of 
information to be exchanged, and attributes of the group. This suggests several avenues 
for  investigation of media use. First, although it appears that the type of information to 
be exchanged can affect the use of media, there has been no thorough investigation of 
information exchange and media use. Research has examined what was communicated 
via a particular medium, rather than examining what information a group needs to 
exchange to support their work. This is explored in the current research, which first 
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determines what patterns of information exchange are present, and then examines 
patterns of information exchange and media use. 
 Second, little attention has been paid to the nature of the work or social tie 
maintained by communicating pairs. These types of ties can affect what pairs 
communicate about, how they mix information in communications, and how easily they 
can substitute communication via one means of communication for another. Ties can also 
combine with group norms in the work environment to affect the use of media. The effect 
of pair ties is explored in the current research.  
 Third, it is evident that a holistic view is necessary to fully understand all the 
factors affecting media use in an environment. Thus, this research situates the patterns of 
media use in the context of the work environment, information exchange needs, and ties 
among group members. 
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CHAPTER 3.  
METHOD 
In May 1992, 25 of 35 members of Cerise, an academic research group, completed a 
detailed questionnaire about their communications with other members of the group. The 
Cerise group operated within the Computer Science department of a major North 
American university. The Cerise group was chosen for three reasons. First, its 35 
members presented a group of sufficient size for traditional statistical procedures. At the 
same time, the size was not too large to be cumbersome for a network approach. When 
examining relationships and ties between people, the number of potential connections 
increases geometrically with the number of people studied. For example, for a group of 
four there are 12 interconnections—the connections of four people to each of the three 
others. For a group of 10 there are 90 interconnections, and for a group of 35, such as 
Cerise, there are 1190 potential interconnections. 
 Second, Cerise's common research focus and collegial atmosphere suggested that 
members would exchange information freely, providing a sufficient communication base 
for study. It was also expected that Cerise members would maintain both work and social 
relationships because of the combination of formal work requirements and the 
camaraderie of a largely student body. 
 Third, Cerise members had available a number of ways in which they could 
communicate with others in the group, including face-to-face scheduled and unscheduled 
meetings, electronic mail, telephone, fax, and a desktop videoconferencing system. 
 The questionnaire was designed to elicit information on work and social 
interactions, i.e., relationships in social network terminology, among Cerise members. 
Each participant was asked to choose the 20 people in Cerise with whom they 
communicated most frequently. The Cerise member who completed the questionnaire is 
referred to in this research as the respondent. The people about whom they gave details of 
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their communications are referred to as the correspondents.11 For each correspondent, 
respondents answered "how often" they communicated with them regarding a wide range 
of work and social activities. For each activity, respondents gave separate indications of 
how often they communicated with each correspondent via each of the six means of 
communication given above. These data provide details on work and social 
communications between specific pairs of Cerise members. 
 In addition, the questionnaire gathered data on what kinds of work and friendship 
ties respondents considered they had with each Cerise member. Data on the Cerise 
environment was gathered from an in-depth interview with a faculty member, and from 
spontaneous comments from student participants in response to the questionnaire. In all, 
these data provide a broad picture of information exchange and media use within Cerise. 
 The data have been examined previously by Haythornthwaite (1992), and by 
Haythornthwaite, Wellman and Mantei (1994, 1995). These studies are described in the 
section "Foundation Studies," in the next chapter. The current study builds on and 
extends this previous research.  
 The following sections provide details on the definition of the Cerise population, 
the work and communication environment in Cerise, and the questionnaire. 
3.1. THE CERISE POPULATION 
The Cerise population included Computer Science faculty, students, and employees who 
shared a common focus on two related areas of research. Only co-located members of 
Cerise were included in the population, those who worked and had office space within 
the computer science building. Adjunct members of the Cerise group, such as individuals 
                                                
11 In social network studies the respondent is most often referred to as ego, with summaries of their 
interactions defining their ego-centric network. The correspondent is often referred to as the alter. 
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who belonged to other departments and did not have office space within the building, 
were not included.  
 The group was defined to include only co-located members for a number of 
reasons. First, previous research is divided over whether face-to-face encounters are the 
only way to communicate or whether mediated communication has practical uses 
precisely because it does not require same time, same place encounters. Examining a co-
located group provides a baseline against which to measure media use for those not co-
located. If a medium is used even though people could have used a face-to-face 
encounter, then there is something gained in using the medium beyond that gained in the 
face-to-face encounter. It would also show that communication of that particular kind of 
information is possible and acceptable through that medium. Thus, by examining 
communication between pairs who have many alternatives for communication, including 
face-to-face alternatives, it is possible to assess what kind of information is voluntarily 
conveyed, to whom, via these media. 
 Second, unscheduled encounters have been cited as a very important means of 
communication in R&D environments (Allen, 1977; Kraut, Egido, & Galegher, 1990; 
Fish, Kraut, Root, & Rice, 1992). Thus, in order to examine the full gamut of 
communication in this R&D type environment,  it was necessary to examine a group that 
could meet informally. Since there is still much debate over the ability of a medium to 
carry informal communications, it is important that face-to-face unscheduled 
communication be possible in the group studied in order to include face-to-face 
communications as a baseline against which to evaluate other media. Face-to-face 
communications can then be compared to mediated communication in terms of what 
information is exchanged and between whom. 
 Third, the restriction of the population to co-located members provided a more 
homogeneous population. The resulting population included only those members who 
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had an equal opportunity for face-to-face meetings, formal or informal, in their overall 
communication pattern.  
 Although the group has been described as co-located, it should be noted that they 
also worked their own hours, both at home and on-site. Therefore, they were often 
geographically and temporally dispersed. Thus, while individuals could have chosen to 
wait to exchange information face-to-face, or could have met unexpectedly and 
exchanged information face-to-face, they could also have chosen not to wait, using 
alternate means of communication instead. Therefore, by examining communication 
patterns in this group, it should be possible to see whether there were types of 
information that Cerise members did wait for face-to-face meetings to communicate. In 
this way, it is possible to see where media were providing a suitable or preferred 
substitute to traditional face-to-face encounters. 
  Originally the questionnaire was given to faculty, students, employees, and 
visitors (visiting scholars and post-doctoral fellows) in Cerise. However, for the current 
research, visitors to the department are excluded. These individuals were removed in 
order to restrict the population to those individuals who were central to Cerise at the time 
of the data collection, and who had a continuing commitment and relationship to the 
group.  
 The final Cerise population examined here included 35 members of whom 25 
returned the questionnaire. Of those 35, ninety percent were male: five employees, four 
faculty, and 26 students. The five employees held positions such as system administrator, 
programmer, and office worker; and the students were mainly graduate students with a 
smaller number of upper year undergraduates. 
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3.2. THE CERISE WORK AND COMMUNICATION ENVIRONMENT 
Cerise operated in a similar manner to a product development group or an R&D group. 
Members conducted research, created software products for academic projects, and wrote 
research papers. The work products were graduates, computer programs, and research 
papers. While faculty occupied the senior position in the research group, and supervised 
the work of both students and employees, work was conducted in a collegial atmosphere. 
Students were included in all administrative and research aspects of the group, including 
purchasing equipment, designing office space, and writing grant proposals.  
 Individuals in Cerise worked on demanding problem solving tasks that required 
quick response on complex and constantly changing problems. The group as a whole 
exhibited a strong work ethic, with a high degree of work sharing between members. 
Work was generally unstructured, but faculty and students had deadlines to meet for work 
associated with lectures, grading, course requirements, and conference deadlines. Work 
was known to take place at any time of the day or night, with office space and equipment 
in use around the clock. In Allen's (1977) terms, this R&D environment was composed of 
both engineers, i.e., those whose work is directed toward deadlines and production and 
for whom education is a stepping stone to a job, and of scientists, for whom education is 
an end in itself and for whom professional autonomy is the goal. 
 Communication in Cerise took place both formally and informally, and via a 
variety of media. Face-to-face meetings in Cerise occurred regularly for those taking or 
giving classes (normally weekly), attending lecture series, attending regular research 
meetings, or attending faculty meetings. Unscheduled meetings could take place in the 
hallways near the departmental offices, in the computer laboratory where most students 
worked, at occasional lectures or meetings, in the cafeteria in the building, in the library 
in the building, at other libraries on campus, at eating or drinking establishments on or off 
campus, or at conferences. Social activities organized by and for Cerise members also 
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gave opportunities for face-to-face meetings, including Cerise parties, a weekly pub 
night, and an informal food and beverage service organized and run by the students. 
 At the time of the study, telephones were available in all faculty offices, and in 
the computer laboratory. However, the telephone in the computer laboratory lacked 
privacy and may not have been considered suitable for all communications. Fax facilities 
were available in an office area, but not via fax modem to the computers in the 
laboratory. 
 Electronic mail accounts were given to all students, faculty, and employees. This 
means of communication was considered routine and mandatory in Cerise. All members 
were expected to read and respond to their email messages regularly. Many members also 
had computers and email connections at home and therefore could have used email at 
times and places convenient to them. Email was used both to correspond locally with 
members who could also have been encountered on site, and to correspond with members 
who were temporarily located remotely (e.g., at other research sites). 
 The desktop videoconferencing system at Cerise was a local system being 
developed by members of Cerise. It was still under development at the time the 
questionnaire was administered. At that time, the system was in place in nine sites 
(offices and laboratory spaces) in the Cerise area. The system was designed as a 
collaborative work tool. It allowed users to communicate via audio and video with one to 
four other users, with audio and video communications enhanced by the addition of 
computer management of these communications.  
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3.3. THE COMMUNICATION QUESTIONNAIRE 
3.3.1. Pre-test Study 
An initial version of the questionnaire was given in a pre-test to one Cerise faculty 
member and two non-Cerise members. One of the non-Cerise members was a former 
student in Cerise. The other was a Cerise faculty affiliate whose office space was outside 
the computer science building and therefore was not part of the defined population. 
 Each person who participated in the pre-test was interviewed about their 
understanding of the questions. In general, questions were answered with the type of 
information that was expected, and all three participants interpreted the questions in the 
same way. They indicated a number of places where examples and clarification of the 
questions was necessary. As a result of the pre-test participants' comments, the wording 
of many questions was improved, and a few questions removed. Where overall 
clarification was needed it was added to the instructions on how to complete the 
questionnaire. 
3.3.2. Final Questionnaire 
The final version of the questionnaire was administered to Cerise in May 1992. A copy of 
the questionnaire that has been edited to retain the anonymity of the group is given in 
Appendix 1. The questionnaire consisted of two parts. The first part of the questionnaire 
included a roster of Cerise members, and asked respondents to indicate beside each name 
the type of work tie and friendship tie they had with that person. The second part asked 
respondents to select from the roster the 20 Cerise members with whom they 
communicated the most, and to provided details on their communication with these 20 
others regarding work and social activities. 
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 Respondents' status in the department (faculty, student, or employee), and who 
they supervised or were supervised by, were ascertained from external sources so that 
information was available regardless of whether the individual returned the questionnaire.  
3.3.2.1. Work and Friendship Ties 
The first part of the questionnaire asked respondents to identify their work tie and 
friendship tie with every person listed on the roster. The roster listed the names of all 
faculty, students, employees, and research fellows associated with the Cerise group by 
course work or by research focus. It was compiled from the email distribution list for the 
Cerise group. Non-Cerise members and those who were known to have left Cerise were 
removed from this list until 55 individuals remained. However, after the questionnaire 
was distributed it was found that a further 15 individuals had left Cerise or were not 
actually members of the group. A further 5 were visiting professors or post-doctoral 
fellows who are not included in the current study. Thus, while the total Cerise 
membership is 35 for the current research, respondents indicated their work and 
friendship relations with 55 others, and had a list of 55 others to choose from for the 
second part of the questionnaire. 
 For work tie, respondents were asked "What type of working relationship do you 
have with this person?" The choices were given as: 
F for a Formal working relationship  
(e.g., supervisor/supervisee, professor/student, someone whose job duties include 
doing work for you, or for whom you do work as part of your job duties) 
I for an Informal working relationship  
(e.g., ask for/give help or collaborate regarding work as needed) 
N a Non-working relationship  
(e.g., interact on non-work activities) 
  
63 
For friendship tie, respondents were asked "Do you consider this person to be an 
Acquaintance, a Friend, a Close Friend, someone you Work with only, or someone you 
have Heard of only?" The choices were: 
A an Acquaintance 
F a Friend 
CF Close Friend 
W someone you Work with only 
H someone you have Heard of only 
These work and friendship designations will be referred to in the remainder of this 
dissertation as work ties and friendship ties.  
3.3.2.2. Communication Questions 
The second part of the questionnaire included 34 questions on work and social activities 
that occurred regularly within Cerise, and which required individuals in the group to 
communicate with each other. Respondents were asked to select from the roster the 20 
Cerise members with whom they communicated the most, and to provide details on their 
communication with these 20 correspondents. By using a roster, it is possible to assume 
that when individuals were not mentioned, they were left off because there were no 
interactions with this correspondent, rather than because they were forgotten (Stork & 
Richards, 1992). 
 Twenty-four of the questions asked respondents to answer "how often" they 
communicated with each of their 20 correspondents. Of the remaining 10 questions, four 
were excluded from further analysis due to respondents' reports of ambiguous wording. 
Other questions asked respondents to indicate whether they did or did not maintain that 
relationship with the correspondent, e.g., had they attended conferences together. These 
questions are not addressed here. Appendix 1 includes a list of the questions, with notes 
on which were excluded and why. 
 Questions were centred around work and work-related communications, with a 
smaller set of questions on socially-related communications. Work questions addressed: 
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arranging meetings, holding meetings, collaborating on a number of activities, 
exchanging documents, and receiving and giving assignments, instructions, advice, work, 
financial support, and support or disagreement in discussions. Social activity questions 
addressed: arranging social meetings, holding meetings about social activities, and 
receiving and giving emotional support.  
 For eight of the "how often" questions, each question was asked once about 
giving and once about receiving communications about the particular activity. The eight 
questions asked about giving and receiving work assignments, instruction, advice, 
support in discussions, disagreement in discussions, instructions in new hardware or 
software, minor emotional support (which was explained as emotional support during a 
routine or minor upset), and major emotional support (which was explained as emotional 
support during a major crisis or long-lasting problem). 
 Where respondents answered "how often" they communicated with each 
correspondent, they also answered about how often they communicated via each of the 
following media: unscheduled face-to-face meetings, scheduled face-to-face meetings, 
telephone, fax, electronic mail, and the local desktop videoconference system. The only 
media not included in the questionnaire were handwritten or typed notes. Interviews 
conducted prior to the administration of the questionnaire suggested that this means of 
communication was not used sufficiently by group members to warrant adding it to the 
questionnaire. Therefore, this list represents all media used to a measurable degree among 
Cerise members. 
 "How often" was recorded as yearly, monthly, weekly, or daily, and accompanied 
by a number if the frequency was not covered by these amounts (e.g., "6Y" for six times 
a year, or "2D" for twice daily). For analysis, these frequencies were converted into 
numeric estimates of the number of communications per year (daily interactions were 
multiplied by 260; weekly by 52; monthly by 12; and yearly by 1). 
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3.4 STRENGTHS AND LIMITATIONS OF THE DATA 
Two major strengths of this research are that data were collected on a wide range of work 
and social activities and that the respondents reported on a wide range of correspondents. 
The wide range of activities allows an empirical assessment of the types of information 
communicated between Cerise members. The wide range of correspondents provides 
extensive information on respondent's personal networks. Also, by asking about 20 
correspondents, this data may include information on those with whom correspondents 
communicated least frequently, i.e., those with whom they were only weakly tied. 
 Two further strengths of the data are the use of a roster, and the collection of data 
on work and friendship ties across all members of Cerise. The roster defines the 
population clearly to respondents, and, as mentioned above, reduces the likelihood that a 
name was not mentioned because it had been forgotten. This may be especially important 
when eliciting information on those whom respondents were only weakly tied. 
 The data on work and friendship ties are useful in two ways: to assess how similar 
non-respondents were to respondents, and to assess whether the request for 20 
correspondents was sufficient to include all strong ties among Cerise members. These 
assessments are reported in Chapter 4. 
 A limitation to the study population is the academic environment, and the high 
number of males (32) to females (3) in this group, each of which may limit 
generalizability of the study. However, the environment and gender distribution are 
typical of computer science and engineering businesses and academic departments. 
 A limitation to the research for measuring frequency of communication is that 
data were collected as self-reports. In a review of 40 studies, Rice & Shook (1990) 
reported that most studies found good correspondence between observational data and 
self-report data on overall time spend communicating, while some studies found 
underestimates of time spent in face-to-face encounters or in meetings. The most 
  
66 
comprehensive study they report on concluded that data on whether or not participants 
performed a task were reliable, the rank of the activity relative to other activities was 
fairly reliable, but estimates of specific amounts of time spent on activities were not 
accurate (Hartley, Brecht, Pagerly, Weeks, Chapanis, & Hoecker, 1977).  
 Therefore, while self-reports are not expected to be a problem in indicating 
whether a pair did or did not maintain a particular relationship, indications of frequency 
of interaction may not be objectively accurate. However, alternate means of data 
collection were not possible in the Cerise group. For example, using observation would 
have entailed an extreme invasion of privacy. This would have been particularly acute for 
the more sensitive activities which were asked about in the questionnaire, such as 
expressing disagreement or the provision of major emotional support. Asking about 
perceptions of activity is in accordance with previous research that has asked about the 
appropriateness of using a particular medium for communication of a particular type of 
information (e.g., Culnan & Markus, 1987; Rice & Shook, 1988; Rice, 1994). 
Appropriateness is dependent on perceptions about the activity and about the medium.  
 While self-reports of frequency of communication are not expected to be accurate, 
biases across reports are expected to be consistent. Thus, the frequency data need to be 
considered relative to other frequency data collected, such as from one relationship to 
another, rather than relative to a real-world occurrence. Overall, data collection by self-
report is a Hobson's choice, but the appropriate one, and one consistent with standard 
survey research practice (Bernard, Johnsen, Killworth, McCarty, Shelley & Robinson, 
1990). 
 Another limitation was that collecting data on a wide range of questions and a 
wide range of correspondents made the questionnaire lengthy and time consuming for 
those participants who communicated frequently with a large number of Cerise members. 
Some respondents reported that it took up to four hours to answer the questions for all 20 
correspondents, and some respondents limited their number of correspondents to as few 
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as 10 others. However, in general, those who returned questionnaires appear to have 
persisted and completed all questions. This length of the questionnaire may, however, 
have been responsible for some questionnaires not being returned. 
 Some problems in the wording of questions were reported by respondents. As 
mentioned above, such questions were excluded from all analyses (see Appendix 1). 
 Two other shortcomings in the data gathered in the questionnaire have been noted 
in Haythornthwaite (1992). First, the questionnaire gave no indication of how many 
individuals were involved in each interaction. For example, a scheduled meeting could 
have included two people or many people. The fact that a particular medium can reach 
many people simultaneously (e.g., in group meetings, or via an email broadcast) might be 
an important factor in explaining relative use of different media. Second, unambiguous 
distinctions about complexity of different activities can not be made. For example, it is 
difficult to assess the relative complexity of computer programming relative to 
collaborative writing, and therefore it is difficult to assess the role of complexity in media 
use. 
 Overall, the strengths of this research is that it provides a highly comprehensive 
account of what Cerise members communicated about and who communicated with 
whom, providing a solid basis from which to assess Cerise information exchange and 
media use.  
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3.5 GLOSSARY 
This section gives a brief definition of terms used in this dissertation. More in-depth 
definitions of terms relating to social network analysis were given in Chapter 1. For the 
convenience of the reader of the following chapters, key terms are defined briefly again. 
Cerise: An academic computer science research group. 
CMC: Computer-Mediated Communication 
Correspondent: The Cerise member with whom the respondent reported 
communicating. See also pair. 
CSCW: Computer-Supported Cooperative Work 
Friendship Tie: The type of friendship relations the respondent reported maintaining 
with the correspondent: Close Friend (CF), Friend (F), Acquaintance (A), or Work-only 
(W). 
Information Exchange Link: A connection maintained by a pair based on any one type 
of information exchange relationship, used as a way of counting the number of specific 
information exchange relationships maintained by pairs. For simplicity, this is referred to 
in Chapter 5 and Chapter 6 as a link. See also link, media link, information-media link. 
Information Exchange Multiplexity: The number of information exchange 
relationships a pair maintains. For simplicity, this is referred to in Chapter 5 and Chapter 
6 as multiplexity. See also information exchange links, multiplexity, media multiplexity, 
information-media multiplexity. 
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Information-Media (IM) Link: A connection maintained by pairs that is based on any 
one type of information exchange relationship communicated via any one type of media. 
It is used as a way of counting the number of media used by pairs to communicate 
different types of information. See also link, information exchange link, media link. 
Information-Media (IM) Multiplexity: The number of information-media links a pairs 
maintains. See also information-media links, multiplexity, information exchange 
multiplexity, media multiplexity. 
Link: A connection of any one type maintained by a pair. It is used as a way of counting 
the number of specific kinds of interactions maintained by a pair, regardless of their type. 
For example, a pair that maintains a Receiving Work relationship, and a pair that 
maintains a Giving Work relationship, each maintain one link. See also information 
exchange link, media link, information-media link, multiplexity. 
Media: Six means of communication were available in Cerise: face-to-face unscheduled 
meetings, face-to-face scheduled meetings, email, telephone, fax and videoconferencing. 
The term "media" is used to apply to all means of communication even though face-to-
face communications are not actually mediated communications. 
Media Link: A connection maintained by a pair via any type of media, used as a way of 
counting the number of media used by a pair. See also link, information exchange link, 
information-media link. 
Media Multiplexity: The number of media a pair uses. See also media links, 
multiplexity, information exchange multiplexity, information-media multiplexity. 
Multiplexity: The number of links a pair maintains. See also information exchange 
multiplexity, media multiplexity, information-media multiplexity. 
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Pair: Each respondent-correspondent combination represents a pair. Thus, a respondent 
who reported on their communication with 15 correspondents provided data on 15 pairs. 
In total, the 25 respondents in this research each reported on 10 to 20 correspondents, 
providing data on 378 respondent-correspondent pairs. See also respondent, 
correspondent. 
Relationship: In general, a relationship is a specific kind of interaction between actors, 
defined by the type of resource exchanged between actors. For this dissertation, six types 
of information exchange relationships are defined, each of which describes a specific 
kind of information exchange between members of Cerise. The six relationships are: 
Receiving Work (RW), Giving Work (GW), Collaborative Writing (CW), Computer 
Programming (CP), Sociability (Soc), and Major Emotional Support (MES).  
Respondent: The Cerise member who completed the questionnaire. See also pair. 
Status: The organizational position in Cerise occupied by the respondent or the 
correspondent: Employee (E), Faculty (F), or Student (S). 
Tie: The set of one or more specific interactions that connect actors. A respondent and 
correspondent have a tie if they maintain one or more relationships (and hence have one 
or more information exchange links, and an information exchange multiplexity of one or 
more). A pair is also tied by the type of work or friendship relations they maintain. See 
also work tie, friendship tie. 
Work Tie: The type of working relations the respondent reported maintaining with the 
correspondent: Formal (F), Informal (I), or Non-working (N). 
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CHAPTER 4.  
THE STUDY POPULATION AND FOUNDATION STUDIES 
Chapters 4 to 8 present the results of this research. This chapter presents data on the study 
population and a summary of the foundation studies that provided the background to the 
current research. Chapter 5 presents results on information exchange and media use 
across all pairs in Cerise. Chapters 6 to 8 present results on information exchange, media 
use, and the interaction of information exchange and media use by work tie, friendship 
tie, and status of the respondent and correspondent.  
4.1. THE STUDY POPULATION 
Of the 35 members of the Cerise population, 25 (71%) returned the questionnaire: four of 
five employees (80%), two of four faculty (50%), and 19 of 26 (73%) students. The 
student category included 18 graduate students (six Masters and 12 PhD students), and 
one undergraduate student. Three female and 22 male respondents returned 
questionnaires. 
 The 25 respondents were each asked to provide data on work and friendship ties 
with 55 others, and on work and social communications with 20 others. The data 
associated with each respondent and correspondent provide data on relationships and ties 
maintained by pairs. Thus, the unit considered in the current research is the pair, rather 
than the respondent. 
 Each of the 35 Cerise members could have maintained relationships with any or 
all of the other 34 members of the group. Thus, there are potentially 1190 (35 x 34) pairs 
in Cerise as a whole who could have maintained relationships. Among the 25 
respondents, there are 850 (25 x 34) potential pairs. In the first part of the questionnaire, 
respondents provided details on all these pairs. In the second part of the questionnaire, 
although respondents were asked to report on communication with 20 others for a 
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maximum of 500 (25 x 20) potential pairs, respondents provided responses regarding 10 
to 20 others for a total of 451 pairs.  
 Since some of the correspondents were chosen from the original roster of 55 
individuals, some fell outside the 35 Cerise members studied here. Restricting the data to 
the 35 members reduced the number of pairs to 417.  Data on these 417 pairs were used 
in the earlier study by Haythornthwaite, Wellman & Mantei (1994, 1995) that identified 
the six dimensions of work and social activity used in this research (details on the study 
are given below in the section "Foundation Studies"). Of these 417 pairs, 39 pairs showed 
no communication on any of the work or social activities comprising the six dimensions, 
and are excluded from the current research.12  
 Thus, this research examines the information exchange and media use behaviour 
of the 378 pairs who communicated at least once a year, about at least one of the 24 
activities comprising the six information exchange dimensions. These pairs are referred 
to as the communicating pairs. All summaries and analyses that follow refer to these 378 
pairs rather than to the 417 pairs. Note that 378 pairs does not mean 378 different 
correspondents. Respondents could, and did, provide answers about the same 
correspondents, for example, faculty members were listed in the correspondent lists of 
many students. Of the 378 pairs, each Cerise member occurs as a correspondent from one 
to 21 times, with a mean of 11 and a median of 12.  
 Communication "at least once a year" was chosen as the criterion for inclusion in 
the set of communicating pairs because it is the lowest frequency of communication a 
pair could report. This criterion was chosen in order to include all pairs whose tie was 
strong enough to support communication on at least one of the questions loading on the 
information exchange dimensions, and yet was low enough to include pairs who 
maintained a weak communication tie. In fact, few of the 378 pairs communicated as 
                                                
12 These pairs reported communication regarding activities that were not included in the six dimensions. 
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infrequently as once a year. When communication is summed over all dimensions, only 
16 (4%) of the 378 pairs communicated only once-a-year. These infrequently 
communicating pairs always included students, but were spread across student ties with 
employees, faculty, and other students (two employee-student pairs; two student-faculty 
pairs; and 12 student-student pairs). 
 The full network of potential pairs for the 25 respondents is considered to be 25 x 
34 (850) pairs, not the 25 x 20 (500) pairs asked for on the questionnaire. The assumption 
is that the 14 others not named on the questionnaire are those with extremely weak 
communication ties to the respondent. If respondents had reported on all 34 others, it is 
assumed that they would have shown extremely infrequent or no communication with 
these others. This assumption is supported by examining frequency of communication 
and the order in which correspondents were listed on the questionnaire. Although 
respondents were not asked to list in decreasing order of frequency, they did report less 
frequent communication with those they listed later on the questionnaire. A significant 
negative correlation was found for order with overall frequency of communication (r= 
-.12, p=.01), indicating that as the order increased the frequency of communication 
decreased. However, this accounts for only 1% of the variance and therefore differences 
are not great. 
 Thus, those who would have been numbers 21 to 34 on the questionnaire can be 
considered to have fallen below the minimum cut-off for a communicating tie. These 
others are considered to be part of the sample, but to have communication frequencies 
equivalent to zero times a year for each dimension.  
 Thus, assuming a network of 35 members and 850 potential pairs, it can be seen 
that respondents reported communicating at least once a year about the activities included 
in the six dimensions with 45% of these pairs (378 of 850 pairs). This also shows that the 
average respondent reported communicating at least once a year with 15 of the 34 Cerise 
members (45% of 34 equals 15). The following sections examine the sample in more 
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detail and, where possible, compare results for the 378 communicating pairs to those for 
the full network of 850 pairs. 
4.1.1. Work and Friendship Ties 
Respondents reported their work and friendship ties with all 55 individuals listed on the 
roster and therefore it is possible to compare results for the 378 communicating pairs with 
results for the full network. There are data on 850 respondent-correspondent pairs, i.e., 25 
respondents x 34 Cerise members (i.e., 35 members minus the one potential—and 
actual!—report on themselves). The following sections summarize the ties for all 850 
pairs and for the 378 communicating pairs. 
4.1.1.1. Work ties 
The 25 respondents reported a formal or informal work tie with over half of the 35 Cerise 
members: 15% (124) formal ties, and 43% (365) informal ties (see Table 4-1), and a non-
working tie with 23% (192) of Cerise members. Thus, the average Cerise member was 
likely to maintain a formal work tie with five of the 34 others in Cerise, an informal work 
tie with 15 others, and a non-working tie with eight others (see Table 4-1). 
 Respondents maintained a higher proportion of work ties among the 378 
communicating pairs than across Cerise as a whole. Respondents reported a formal tie 
with 21% of the 378 correspondents, an informal tie with 64%, and a non-working tie 
with 16%. Thus, based on the 378 pairs, the average Cerise member was likely to 
maintain three formal work ties, 10 informal work ties, and two non-working ties.  
 It is not surprising to find that respondents in a working environment 
communicate most frequently with those with a work tie (13 out of 15 ties). However, the 
fact that the majority of these ties are informal work ties (10 of 13 ties) indicates the 
importance of this type of tie for work in Cerise. It also indicates that Cerise members 
used these different types of ties to accomplish work, i.e., work in Cerise included more 
than give and take relationships with supervisors. 
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Table 4-1: Distribution of work ties 
 All Pairs Communicating Pairs 
Work Tie n % n/25 n % n/25 
Formal 124 15 5 78 21 3 
Informal 365 43 15 240 64 10 
Non-working 192 23 8 60 16 2 
No data 169 20 7 0 0 0 
All 850 100 34 378 100 15 
4.1.1.2. Friendship ties 
Respondents reported being on friendly terms with over half the 35 Cerise members: 5% 
(38) close friends, 27% (231) friends, and 36% (304) acquaintances (see Table 4-2). 
Thus, the average Cerise member was likely to maintain a close friendship with one to 
two Cerise members, a friendship with nine others, and an acquaintanceship with 12 
others. They also maintained a work-only tie with four others, and a heard-of tie with one 
to two others (see Table 4-2). 
 All close friends, most friends, and approximately one-third of acquaintances are 
included in the 378 pairs. The average Cerise member's circle of communicating pairs 
was likely to include one to two close friends, seven friends, five acquaintances, plus two 
with whom they have a working tie only. 
Table 4-2: Distribution of friendship ties 
 All Pairs Communicating Pairs 
 n % n/25 n % n/25 
Close friend 38 5 2 38 10 2 
Friend 231 27 9 172 46 7 
Acquaintance 304 36 12 115 30 5 
Work with only 93 11 4 51 14 2 
Heard of only 41 5 2 0 0 0 
No data 143 17 6 2 1 <1 
All 850 100 34 378 100 15 
4.1.1.3. Work and Friendship Ties 
Cerise included many pairs who maintained both a work and a friendship tie. Over Cerise 
as a whole, a work tie, whether formal or informal, was reported for 58% of pairs (489 of 
the 850 pairs; see Table 4-3). Of those maintaining a work tie, 80% (389 of 489) 
combined work with some level of friendship (31 with a close friend tie; 191 with a 
friend tie; and 167 with an acquaintance tie). A work-only tie was reported for 19% (92) 
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of these pairs. This shows that work in Cerise was accomplished to a great extent 
between those who were on friendly terms, rather than on strictly work terms. 
 Of the 378 communicating pairs, 84% (318) reported maintaining a work tie, with 
the remaining 60 pairs tied by a non-working relation (see Table 4-4). Of those 
maintaining a work tie, 83% (265 of 318) maintained that with some level of friendship 
(31 with a close friend tie; 150 with a friend tie, and 84 with an acquaintance tie). This 
mix of work and friendship shows that most Cerise pairs could and did mix work with 
friendship more often than they maintained work ties alone or friendship ties alone. Thus, 
descriptions of the collegiality of the Cerise work environment are confirmed by reports 
of pairs' work and friendship ties. 
Table 4-3: Distribution of work and friendship ties among 35 Cerise members 
 Formal Informal Non-working No data All 
 n % n % n % n % n % 
Close friend 5 1 26 3 7 1 0 0 38 5 
Friend 46 5 145 17 40 5 0 0 231 27 
Acquaintance 26 3 141 17 130 15 7 1 304 36 
Work with only 46 5 46 5 0 0 1 <1 93 11 
Heard of only 1 <1 5 1 14 2 21 3 41 5 
No data 0 0 2 <1 1 <1 165 17 143 17 
All 124 15 365 43 192 23 169 20 850 100 
Note: Totals in the "All" column and row are the same as in the earlier tables of work and friendship ties.  
Table 4-4: Distribution of work and friendship ties among communicating pairs 
 Formal Informal Non-working All 
 n % n % n % n % 
Close friend 5 1 26 7 7 2 38 10 
Friend 33 9 117 31 22 6 172 46 
Acquaintance 11 3 73 19 31 8 115 30 
Work with only 29 8 22 6 0 0 51 14 
No data 0 0 2 1 0 0 2 1 
All 78 21 240 64 60 16 378 100 
Note: No "Heard of" ties are included in the 378 pairs, and no data was missing regarding work ties. 
 The data on work and friendship ties can also be used to assess whether asking for 
data on 20 correspondents was sufficient to elicit information on most or all of an average 
Cerise member's work and social network. Ideally, studies using a network approach are 
conducted using data on relationships among all members of a group. However, given the 
high number of questions involved in this research, respondents could not be asked about 
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communications with all 34 other Cerise members. A trade-off was made between the 
number of questions and the number of correspondents. 
 By asking respondents to provide details about Cerise members with whom they 
communicated most frequently, rather than about all Cerise members, the questionnaire 
gathered details on stronger rather than weaker ties among members. Although 
information exchange between weakly tied pairs can be an important factor in overall 
communication exchange (e.g., see Granovetter (1973) regarding the exchange of new 
information through weak ties), this research focuses on communication needed to get 
work done. Therefore, the stronger ties are more important. 
 Asking for details on communication with 20 correspondents was expected to be 
sufficient to elicit information on all strong and medium-strong ties work and social ties 
within the group. Wellman, Carrington & Hall (1988), for example, reported a median of 
11 "significant" ties in their sample of community members, which included intimate ties 
and those with whom members communicated at least three times a week.  
 Tie strength for Cerise networks can be assessed in terms of the work and 
friendship ties indicated by respondents across all pairs in Cerise. For the 850 pairs that 
included the 25 respondents' ties with each of 34 other members of Cerise, there were 
528 ties that included a formal or informal work tie combined with a close friend, friend, 
or work-only ties (this excludes non-working, acquaintances; see Table 4-3). This 
describes an average network of 21 for each respondent, which is slightly higher than the 
20 correspondents asked for on the questionnaire.  
 Including the weaker non-working, acquaintance ties increases the size of the 
network to 26 (658/25). Thus, for a study to include all these weak ties, Cerise 
respondents would have needed to provide details on their communications with 26 
others. Beyond this personal network of 26 others are those whom respondents listed as 
"heard of only" or for whom no data on ties were given.. 
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 Thus, the results on work and friendship ties indicate that the original request for 
details on the 20 Cerise members with whom the respondent communicated most 
frequently was sufficient to allow respondents to include almost all ties based on work, or 
which combined work and friendship, but was not sufficient to include all non-working, 
acquaintance ties. 
 As can be in Table 4-4 and Figure 4-1, the 378 communicating pairs, which 
indicate the pairs with the weakest to the strongest communicating tie, excluded all heard-
of ties and those with no data on work tie, and included all close friends (regardless of 
work tie). Across other work and friendship ties, respondents selected some but not all of 
each combination. Since these pairs were selected based on communication frequency, 
there may be some friends with whom respondents communicated less frequently than 
they did with those with whom they maintained a work-only tie, and vice-versa. 
Therefore, the sample of 378 pairs, while tending to include closer work and friendship 
ties, appears to have excluded some pairs who fell into closer work and friendship 
combinations in order to meet the communication frequency criterion.  
Figure 4-1: Percentage of all pairs included in communicating pairs by work and 
friendship tie 
Formal                                             Informal                                             Non-working
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CF: Close friendship; F: Friend; A: Acquaintance; W: Work-only 
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4.1.2. Status Ties 
Just as a work tie indicates a connection between two people, the status of each member 
of the pair also indicates a tie, such as a faculty-student or an employee-employee tie. 
This section examines who, in terms of status, respondents named as correspondents in 
the 378 communicating pairs, whether any particular status contributed more pairs to the 
378 pairs than any other status, and whether correspondents were drawn more from one 
status than another. 
 The 25 respondents included four employees, two faculty, and 19 students. 
Starting with this response rate it is possible to calculate the potential number of pairs for 
each combination of respondent status and correspondent status, e.g., the potential 
number of student-faculty pairs, or faculty-faculty pairs. Note that when referring to 
status combinations in tables and discussions, the first status given in a pair indicates the 
respondent, and the second status the correspondent. For example, a faculty-student (FS) 
pair refers to a faculty member's reported communications with a student. 
 The potential number of pairs is calculated as the number of respondents of each 
status multiplied by the number of potential correspondents of each status. If respondents 
had reported about all other Cerise members, the potential number of pairs would have 
been as follows: the four employees who responded would have reported about all four 
other employees (the five employees in Cerise minus themselves), all four faculty, and all 
26 students, for a total of 136 pairs (see Table 4-5); the two faculty who respondent 
would have reported about all five employees, the three other faculty, and all 26 students, 
for a total of 68 pairs; and the 26 students who responded would have reported about all 
five employees, all four faculty, and the 25 other students, for a total of 646 pairs. By 
calculating the potential pairs in this way, the distribution of pairs across respondent 
status is the same as the distribution in the sample: 16% of respondents were employees, 
8% were faculty, and 76% were students and therefore, 16% of the potential pairs 
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included an employee respondent, 8% included a faculty respondent, and 76% a student 
respondent. 
 The 25 respondents each reported about their communication with approximately 
15 others with whom they communicated at least once a year about one or more of the 
information exchange dimensions (378/25). There are two questions to be addressed 
about these communicating pairs. First, did respondents of any particular status 
contribute more pairs to the 378 pairs than other statuses, i.e., did one status consistently 
report on more (or fewer) correspondents than the other statuses? Second, were the 15 
others distributed across status combinations in the same manner as the Cerise population 
of potential pairs? 
 If respondents of each status contributed equally to the number of communicating 
pairs, then each status would show the same proportion of actual to potential pairs. This 
is the case: employees, faculty and students each reported about approximately 44% of all 
potential pairs (employees 46%, faculty 43%, students 44%; see Table 4-5). Each status 
then contributes a proportion of the 378 pairs equivalent to their representation among the 
25 respondents: employees, who accounted for 16% of respondents reported on 16% of 
the 378 pairs, faculty 8%, and students 76%. (see Table 4-5). This parity may be due in 
part to the design of the questionnaire which asked all participants for the same number 
of correspondents. However, the 378 pairs already excludes pairs who might have been 
listed just to reach the number asked for on the questionnaire and therefore it is more 
likely to reflect interactions among Cerise members than to be an artifact of data 
collection. 
 Although respondents reported on the same percentage of potential pairs, they did 
differ in the percentage of correspondents of each status that they reported on. Chi-square 
tests were used to evaluate differences in the status of the correspondent for each status 
respondent (see Table 4-6). The first test compared the number of pairs with employee 
respondents reporting on ties with employee, faculty and student correspondents. The 
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second and third test performed the same comparisons, but for faculty, and for employee 
respondents. Results showed significant differences in the status of correspondents for 
employee and faculty respondents, but not for student respondents (see Table 4-6). 
Although all statuses included more actual numbers of student correspondents in their 
pairs, employee and faculty respondents included proportionally more employees and 
faculty as their correspondents than they did students. Students, on the other hand, 
reported equally about employees, faculty and students.  
 These results demonstrate that, in Cerise, the set of all employees and faculty 
were more highly interconnected with each other than they were with the set of all 
students. This is not surprising given the small numbers of employees and faculty, and 
the much larger number of students. Not all faculty were interacting directly with all 
students: not all faculty supervised all students, and not all faculty had all students in their 
classes. Employees also did not need to interact with all students as part of their work. 
These results also show that employees did not work in isolation; they were tied to three-
quarters of all other employees, and to three-quarters of all faculty. A more detailed 
examination of status interactions follows in later chapters. 
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Table 4-5: Potential and actual number of pairs by status of respondent and 
correspondent 
 
 
 
Status 
 
 
 
Potential pairs 
 
Percent of 
potential 
pairs 
 
Actual pairs 
(percent of 
potential pairs) 
 
Percent of 
actual pairs  
Mean no. of 
correspondents 
per respondent* 
EE 4 x (5-1) = 16 2 12 (75) 3 12/4 = 3 
EF 4 x 4 = 16 2 12 (75) 3 12/4 = 3 
ES 4 x 26 = 104 12 38 (37) 10 38/4 = 10 
All Employees 4 x 34=136 16 62 (46) 16 62/4 = 16 
FE 2 x 5 = 10 1 7 (70) 2 7/2 = 4 
FF 2 x (4-1) = 6 1 6 (100) 2 6/2 = 3 
FS 2 x 26 = 52 6 16 (31) 4 16.2 = 8 
All Faculty 2 x 34 = 68 8 29 (43) 8 29/2 = 15 
SE 19 x 5 = 95 11 44 (46) 12 44/19 = 2 
SF 19 x 4 = 76 9 41 (54) 11 41/19 = 2 
SS 19x (26-1)=475 56 202 (43) 53 202/19 = 11 
All Students 19 x 34 = 646 76 287 (44) 76 287/19 = 15 
All 25 x (35-1)=850 100% 378 (45) 100% 378/25 = 15 
Note: E=employee, F=faculty, S=student; the first status designation in a pair (e.g., FE) indicates the 
status of the respondent, the second, the status of the correspondent; "All" employees, faculty or 
students indicates all pairs with employee, faculty, or student respondents 
Table 4-6: Number of ties maintained versus number not maintained by status of 
respondent and correspondent 
 Employee-Employee Employee-Faculty Employee-Student 
 n % n % n % 
Tie 12 75 12 75 38 37 
No tie 4 25 4 25 66 63 
All 16 100 16 100 104 100 
χ2=14.59, df=2, p<.01 
 Faculty-Employee Faculty-Faculty Faculty-Student 
 n % n % n % 
Tie 7 70 6 100 16 31 
No tie 3 30 0 0 36 69 
All 10 100 6 100 52 100 
χ2=14.13, df=2, p<.01 
 Student-Employee Student-Faculty Student-Student 
 n % n % n % 
Tie 44 46 41 54 202 43 
No tie 51 64 35 56 273 57 
All 95 100 76 100 475 100 
χ2=3.62, df=2, p=0.16 
4.1.3. Assessing Non-Respondents 
This section compares the sample of respondents to the non-respondents in order to 
examine how representative the sample was of the Cerise population. Ten of the 35 
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Cerise members did not return questionnaires: one employee, two faculty, and seven 
students. The important fact to establish from a social network approach is that the 
respondents and non-respondents were not significantly different in a systematic way 
(Stork & Richards, 1992), i.e., that they do not represent a missed section of the overall 
network.  
 Since correspondents do differ in status, comparisons were made between 
respondents and non-respondents of each status. Comparisons were also made of the 
number of times respondents and non-respondents were listed on the questionnaires, and  
the number of times each work and friendship tie was reported with them by respondents. 
The following sections give details on these comparison.  
4.1.3.1. Status 
The two faculty who did not respond were supervising a few more students than were the 
two faculty who did respond: the non-respondent faculty supervised six and eight of the 
students in Cerise, whereas respondent faculty supervised four and five students each. 
One of the faculty who did not respond supervised many more PhD students than Masters 
students, whereas the other members of faculty supervised approximately the same 
number of students from each level. 
 Of the 19 students who did respond, six were Masters students, twelve were PhD 
students, and one was an undergraduate. They were supervised by all four faculty (six by 
one faculty member, four by each of two others, and three by another, with no 
information on the supervision of two of the students). The seven non-respondent 
students included three Masters students, three PhD students, and one of unknown level. 
The non-respondents were supervised by three of the faculty members (three by one 
faculty member, two by another, one by a third, and one unknown). Thus, the non-
respondent students were similar to the respondent students in distribution of program 
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and supervisors since they included both Masters and PhD students, and supervision by a 
range of faculty. 
 Only one employee did not respond. It is difficult to compare this one employee 
to the other four on work duties since employees filled different positions in Cerise.  
4.1.3.2. Number of times cited as correspondent 
Non-respondents were listed as correspondents approximately the same number of times 
as respondents (t= -.19, df=3, p=.85). The 25 respondents were named 11.8 times on 
average and the 10 non-respondents, 12.2 times. 
 The non-respondent employee was named 12 times, whereas the four respondent 
employees were named from 13 to 17 times (mean 14.8). The two faculty who completed 
the questionnaire were listed as correspondents by 16 and 19 respondents, which is 
slightly more than the two non-respondent faculty who were listed by 14 and 16 
respondents. The 19 students respondents were named from one to 22 times (mean 10.6; 
median 9), and the six non-respondent students were named four to 22 times (mean 11.4; 
median 7). Thus, the employee and faculty who did not respond were named only slightly 
fewer times than those who did respond, but numbers are similar for students.  
4.1.3.3. Work and friendship ties 
Respondents and non-respondents were named similarly in each type of work tie. T-tests 
comparing the number of times respondents and non-respondents were named in formal, 
informal, and non-working ties showed no significant difference for any of these ties (see 
Table 4-7). Table 4-7 gives the mean number of formal work ties reported for 
respondents and non-respondents, and the t-values.  
Table 4-7: T-tests comparing respondents and non-respondents by number of 
citations per work tie 
 Mean number of citations for:    
 25 respondents 10 non-respondents t df p 
Formal 2.2 2.7 -.43 33 .67 
Informal 7.0 8.2 -.89  33 .38 
Non-working 2.6 1.2  1.77  33 .09 
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 Respondents and non-respondents were also named similarly in each level of 
friendship tie. T-tests comparing the number of times respondents and non-respondents 
were named in close friend, friend, acquaintance, or work-only ties showed no significant 
differences for any friendship tie (see Table 4-8).  
Table 4-8: T-tests comparing respondents and non-respondents by the number of 
citations per friendship tie 
 Mean number of citations for:    
 25 respondents 10 non-respondents t df p 
Close Friend 1.1 1.0 .28 33 .78 
Friend 5.0 4.9 .14 33 .89 
Acquaintance 4.2 4.2 .09 33 .93 
Work-only 1.2 2.3 -1.83 33 .08 
4.1.3.4. Summary 
Although there were slight variations among the profiles of respondents and non-
respondents when examined by status, in general the respondents and non-respondents 
appear to be similar to each other. Respondents did not differ significantly from non-
respondents in the number of citations as a correspondent, indicating that respondents 
communicated as frequently with other respondents as they did with the non-respondents. 
Neither did respondent and non-respondent differ significantly in the types of work ties 
others report with them, or in the friendship ties others report with them. Thus, it appears 
that responses from this sample of respondents adequately reflect the whole Cerise 
population. 
4.2. FOUNDATION STUDIES 
This section describes two studies conducted previously on the data used in this research. 
The first study was a preliminary analysis that provided a view of overall work 
communications in Cerise, and examined issues relating to media use and task 
complexity and emotional support. This study by Haythornthwaite (1992) is briefly 
outlined here. 
  
86 
 The second study by Haythornthwaite, Wellman & Mantei (1994, 1995) provided 
the definition of the six information exchange relationships used in the current research 
and served as the foundation for the current research. It examined in more detail the types 
of information exchanged by Cerise members, and the media used to support these types 
of exchanges. The findings of this study are reviewed with particular attention to the 
nature of the six dimensions of information exchange. 
4.2.1. Communication Patterns of a Co-Located Academic Research Group 
A preliminary analysis of 24 questionnaires returned by August, 1992 is described in 
Haythornthwaite (1992). This analysis included data from the visiting fellows who are 
excluded from the current research. Responses were categorized as daily, weekly, 
monthly, or yearly and summarized according to frequency class. These frequency 
classes were then converted into numeric estimates of the number of communications per 
year (daily interactions were multiplied by 260; weekly by 52; monthly by 12; and yearly 
by 1). Comparisons were made between individual questions based on the estimated 
number of communications averaged over the number of pairs who reported engaging in 
that activity.  
 This study provided a profile of media use for overall work communication in 
Cerise. It showed that Cerise members made considerable use of unscheduled meetings 
and electronic mail for all their communication needs. Media use for work and social 
communication appeared to follow the same overall pattern where there was a high need 
or a high desire to communicate, for example, for close working pairs or close social 
pairs. Media use patterns appeared to be set by the nature of the work in Cerise and the 
variability of individual work schedules, with social communications "piggy-backing" on 
work communications.  
 The study also examined the impact of task complexity and emotional support on 
media use. Results on task complexity were difficult to interpret since there were no 
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objective measures of complexity for the tasks. Results on social sensitivity suggested 
that spontaneous, unscheduled, face-to-face communication was preferred for emotional 
support. However, the notion of social sensitivity needed to be qualified according to 
whether positive or negative affect was involved. Disagreement was avoided in public, 
face-to-face meetings, suggesting that emotional sensitivity can affect communication 
behaviour differentially depending on whether the associated affect is negative or 
positive. 
4.2.2. Factor Analysis of Work Relationships 
Subsequent to the preliminary study, Haythornthwaite, Wellman & Mantei (1994, 1995) 
examined in more detail the use of media for different tasks. This section describes the 
factor analysis that identified the six dimensions of information exchange used in the 
current study, and gives details on the nature of each dimension. The discussion of the 
dimensions is drawn largely from the earlier study, with additional discussion added 
where noted. Further discussion on each dimension is also included in Chapter 5. 
 As in the current research, the study by Haythornthwaite et al. was restricted to 
the 35 central members of Cerise, i.e., excluding visitors to the department. Data from 25 
respondents were used, covering 417 respondent-correspondent pairs. Twenty-four "how-
often" questions from the questionnaire were analyzed,13 each of which described a 
different work or social activity, i.e., a specific kind of interaction.  
 Frequencies from the yearly, weekly, monthly and daily estimates given by 
respondents were converted into numeric estimates of the number of communications per 
year from the original responses given by respondents (rather than from frequency classes 
as in Haythornthwaite, 1992). Daily interactions were multiplied by 260, weekly by 52, 
monthly by 12, and yearly by one. To arrive at a communication figure for each activity, 
                                                
13 Excluding ambiguously worded questions, questions that did not ask for frequency of use, and a question 
that asked about overall work communication (see Appendix A). 
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these numeric estimates of communication via each medium were summed for each 
question. For example, if a respondent reported communication for an activity as once a 
month via email and once a week via scheduled meetings, the total communication figure 
for that activity was 64 times a year (12 + 52).  
 Factor analysis was used to identify which of the many specific types of work and 
social activity were closely associated with each other.14 Variables that load heavily on 
the same factor in a factor analysis are highly correlated. A high correlation between two 
specific work activities means that Cerise pairs who communicated frequently (or 
infrequently) regarding one activity behaved similarly regarding the other. In the 
analysis, 2315 of the 24 work and social activities each loaded on one and only one factor 
at a level of 0.6 or greater. There were six factors in all, reducing the 24 activities to six 
dimensions of information exchange relating to work and social activities. Table 4-9 lists 
the activities loading on each dimension and gives the factor loadings for each.  
 Table 4-9 also includes the annual mean frequency of communication per work 
activity, social activity and dimension, averaged over those who indicated some 
communication on that activity or dimension (see also Figure 4-2). These average 
communication rates can be misleading in that they suggest even communication activity 
over the year. This may not be the case for activities such as Collaborative Writing, or 
Major Emotional Support, which may be engaged in actively at one time in the year and 
not at others. Also, as will be described in Chapter 5, the frequency data is quite skewed 
and therefore median values are better indicators of central tendency. In later chapters, 
median values and log frequency of communication are used to correct for skewness (see 
Chapter 5). However, this section describing the Haythornthwaite et al. study continues 
with their use of mean values. 
                                                
14A principal components factor analysis was used (using SAS-PC statistical analysis system, with oblique 
promax rotation). Factors with an eigenvalue greater than one were retained.  
15 The one activity, arranging meetings, did not load on any factor because it was correlated with most other 
activities. This indicates that Cerise members arranged meetings about all types of activities. 
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 The six dimensions of information exchange in Cerise were named according to 
the activities that loaded on each dimension. The dimensions are Receiving Work, Giving 
Work, Collaborative Writing, Computer Programming, Sociability and Major Emotional 
Support. These dimensions identify direction of communication (giving and receiving), 
the two major work products of the group (written reports and computer programs), and 
social orientation and emotional content as differentiating who talks to whom in Cerise. 
 This earlier study also examined media use for each dimension. Unscheduled 
meetings, scheduled meetings and electronic mail use were found to dominate in Cerise, 
with the telephone, fax, and videoconference used rarely. Media use by dimension is 
shown in Figure 4-2, and discussed below. This figure shows mean frequency of 
communication for each information dimension via unscheduled face-to-face meetings, 
scheduled face-to-face meetings, email, telephone and videoconference. The figure does 
not show fax use which was near zero. 
 The following sections give details on the work and social activities loading on 
each dimension, and on media use for each dimension. Work-oriented relationships are 
discussed first, then socially-oriented relationships; this order is used throughout the 
dissertation.16  
Table 4-9: Number of pairs and frequency of communication via unscheduled meeting, 
scheduled meeting and email by work and social activity and by dimension 
  Annual mean frequency of communication  
Dimension: 
Activity 
Number 
of pairs 
Total 
100% 
Unscheduled 
Meetings 
Scheduled 
Meetings 
 
Email 
Factor 
Loading 
Overall work 359 227 120 (53%) 24 (11%) 70 (31%)  
Receiving Work 215   127 59  35 32  
Receiving disagreement  52 60  24 (40%) 11 (19%) 21 (36%) 1.03 
Giving minor emotional support 77 25  17 (69%) 4 (16%) 1 (5%) 1.00 
Giving disagreement in discussion 52 38  13 (35%) 12 (31%) 10 (27%) 0.94 
Receiving support in a discussion 111 34  13 (38%) 13 (38%) 8 (23%) 0.83 
Receiving advice re work 139 54 28 (52%) 10 (19%) 14 (26%) 0.81 
Receiving work assignments 43 63 24 (38%) 17 (27%) 18 (29%) 0.78 
                                                
16 The order in which the dimensions are discussed here differs from the order used in Haythornthwaite et 
al. (1994, 1995). These previous papers listed the dimensions in the order resulting from the factor analysis: 
Receiving Work, Giving Work, Collaborative Writing, Major Emotional Support, Sociability, Computer 
Programming. 
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Receiving instructions re work 48 51 25 (49%) 11 (21%) 13 (26%) 0.76 
Giving support in a discussion 132 38  15 (40%) 15 (39%) 7 (19%) 0.76 
Giving Work 215 142 62 32 49  
Giving instructions re work 45 84  33 (39%) 13 (16%) 31 (38%) 1.04 
Giving work assignments 54 92  37 (40%) 16 (17%) 33 (36%) 0.99 
Collaborating on admin. work 72 86  32 (36%) 15 (17%) 33 (39%) 0.73 
Giving advice re work 131 45  20 (45%) 11 (25%) 13 (29%) 0.63 
Giving instructions in new hw/sw 9 9  4 (50%) 2 (18%) 3 (32%) 0.60 
Collaborating on non-written work 132 80  34 (43%) 21 (26%) 22 (27%) 0.59 
Collaborative Writing 120 61 34 14 14  
Collaborating on written work  65 84 44 (53%) 15 (18%) 20 (24%) 0.92 
Exchanging documents  107 22 11 (51%) 6 (27%) 3 (14%) 0.67 
Computer Programming 212 23 11 9 3  
Collaborating on computer pgms 72 38 18 (49%) 11 (28%) 7 (19%) 0.96 
Demonstrating own work 199 11 4 (41%) 6 (54%) 1 (5%) 0.80 
Sociability 326 70 49 11 10  
Socializing 306 68 48 (70%) 11 (16%) 8 (12%) 0.81 
Receiving instructions new hw/sw 93 17 8 (47%) 2 (14%) 7 (40%) 0.78 
Receiving minor emotional support 65 15 11 (73%) 2 (12%) 2 (13%) 0.61 
Major Emotional Support 28 45 21 3 21  
Receiving major emotional support 20 25 12 (46%) 1 (3%) 13 (51%) 0.99 
Giving major emotional support 24 32 15 (46%) 3 (10%) 14 (44%) 0.96 
Note: The maximum number of pairs for any dimension or relationships is 417; totals include 
communications via telephone, videoconferencing and fax, and therefore the percentages for 
unscheduled, scheduled, and electronic mail do not always sum to 100%. Adapted from 
Haythornthwaite, Wellman & Mantei, 1995. 
Figure 4-2: Annual mean frequency of communication by dimension and medium 
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Note: Adapted from Haythornthwaite, Wellman & Mantei, 1995; n=417 pairs 
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4.2.2.1. Receiving Work and Giving Work 
Receiving Work and Giving Work are the most common work relationships in Cerise, 
involving nearly half the pairs (215 of 417) and with approximately twice as many 
communications for each relationship than for the Sociability, the dimension with the 
next most frequent communication rate (see Table 4-9). The separation and importance of 
these two dimensions highlights direction of communication as a key distinction in Cerise 
communication patterns, possibly reflecting the hierarchical arrangement of faculty 
supervising students and employees.  
 However, hierarchical communications show only one side of Cerise. Cerise also 
has an informal, collaborative style of working, that reflects peer-to-peer communication 
in Cerise. This is captured in the Receiving Work dimension which included not only 
receipt of work, but also support and disagreement in discussions (both giving and 
receiving), and further affective relationships such as receipt of advice, and giving minor 
emotional support. The inclusion of affect laden relationships in Receiving Work shows 
that these were not just dry instrumental bonds, and distinguished this dimension from the 
Giving Work dimension which was not associated with affective bonds.  
 Media use also differed across these dimensions, with a higher percentage and 
number of email communications for Giving Work than for Receiving Work. This higher 
use of email fits with expectations that communications regarding a more instrumental 
task, such as Giving Work, can successfully be conveyed using a medium that carries less 
social presence. This lack of social presence may also account for the heavy use of email 
for the expression of disagreement (see Table 4-9). In this case the negative affect 
associated with this activity lead communicators away from face-to-face encounters, 
particularly scheduled face-to-face encounters that may involve many others. Support, on 
the other hand, is more likely to be exchanged face-to-face, in unscheduled or scheduled 
meetings, than via email. Since scheduled meetings usually include more people, these 
results suggested that group practice in Cerise was to avoid public confrontations, with 
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disagreement being expressed in private, unscheduled encounters and in private email 
messages. The difference in media use between support and disagreement suggested that 
the general label of "social sensitivity" may not be adequate to capture the effects of both 
positive and negative sentiments. 
4.2.2.2. Collaborative Writing and Computer Programming 
The two work products of Cerise, written papers and computer programs, are evident in 
the dimensions Collaborative Writing, and Computer Programming. Each of these 
dimensions included collaborative activity toward the production of the work product, 
and delivery of the work product (exchange of documents and demonstration of computer 
programs). The separation of these two products into two dimensions reflects the role 
separation in Cerise between those who program and those who write papers. 
 For Collaborative Writing, the use of communication media was similar to that 
for Receiving Work, with twice as many unscheduled communications as scheduled or 
email communications. Thus, despite possible preferences for face-to-face collaboration, 
email may have been able to substitute when group members could not get together in the 
same time or place.  
 Cerise programmers appear to worked alone: Computer Programming shows the 
lowest frequency of communication of all dimensions. This may be due in part to the 
need for students to produce computer programs for their degree requirements. Thus, the 
collaborative aspect of computer programming may have been more restricted in this 
environment than it would be in a non-academic development environment. 
Programming collaboration took place more often in unscheduled encounters than in 
scheduled meetings or via email, while demonstrations took place slightly more 
frequently in scheduled than unscheduled meetings. This distribution of media use 
reflects programmers need to see each other's work (face-to-face), and to respond as 
needed to solve problems (unscheduled meetings). Because programmers frequently have 
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unique set-ups on their own equipment, email cannot communicate the nature of many 
problems. By contrast, demonstrations may require assembling an audience and thus may 
favour a scheduled demonstration over an impromptu one. 
 A point not addressed in Haythornthwaite et al. is that the low frequency of 
communication for Computer Programming seems at odds with expectations for a 
computer science department. A further examination of the dimensions suggests an 
explanation for this apparent lack of Computer Programming. The Computer 
Programming relationship was named on the basis of its two underlying relationships: 
collaboration on the design and coding of computer programs, and demonstration of one's 
own work. Thus, the Computer Programming dimension is based on quite specific 
interactions within Cerise. 
 Other activities in Cerise also involved aspects of computer programming, but 
since these activities loaded on different dimensions, they were engaged in by different 
pairs than those involved in the Computer Programming activities. For example, 
collaboration on non-written work, which included as examples "planning a research 
project, solving an equation, or working out a programming algorithm" was included in 
the Giving Work relationship rather than the Computer Programming relationship. The 
giving and receiving of instruction in new software and hardware, which also relates to 
computer programming, were included in the Giving Work and Sociability dimensions 
rather than the Computer Programming dimension. 
 The fact that the factor analysis separated these activities into different 
relationships shows that different aspects of programming projects were engaged in with 
different sets of people. This suggests that computer-based projects involved a wider 
range of contacts than just those involved in the design and coding stages. It also suggests 
a division of labour across Cerise, with the coding tasks involving different pairs than the 
planning or instruction tasks. Moreover, it suggests that the overall task of completing a 
computer programming project, and the types of communication networks and 
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communication media needed to support such an activity are wider-ranging than 
collaborative programming and demonstrations. This accords with McGrath's (1984, 
1991) views of tasks and projects, with tasks requiring a mix of instrumental and 
emotional content, and with the types of tasks varying over the life cycle of a project.  
 In Cerise, the design, coding, and demonstration of computer programs is only 
one portion of the whole project. In fact it might be argued that the six information 
exchange dimensions revealed in this research represent the pieces that comprise the 
whole "computer programming" endeavour which is the work of Cerise. Thus, while the 
Computer Programming relationship appears to suggest that computer programming is 
engaged in collaboratively only infrequently in Cerise, what it actually may reveal is that 
computer programming is project management, with each of the six relationships serving 
the overall computer programming endeavours of Cerise. 
4.2.2.3. Sociability and Major Emotional Support 
Sociability and Major Emotional Support are the socially-oriented relationships in Cerise. 
Sociability mainly involved socializing in unscheduled meetings, plus the less common 
and less frequent receipt of minor emotional support and instruction in new hardware and 
software. Sociability encompassed the most number of pairs of the dimensions identified, 
78% (326 out of 417 pairs), and communications were the third most frequent after 
Giving Work and Receiving Work (Table 4-9). Cerise members have occasion for 
informal encounters in the hallway, labs, cafeteria, and at annual and weekly social 
events.  
 While giving minor emotional support is associated with the Receiving Work 
dimension, receiving minor emotional support is associated with informal Sociability 
activities. This suggests that Cerise members are willing to give minor emotional support 
in conjunction with work, but receive it (which may also include soliciting it) in more 
informal situations. Similarly, receiving instructions in new hardware and software 
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appears to be something people do informally with the same people with whom they 
socialize, again, possibly because they feel free to ask for such help from those with 
whom they share social ties. 
 The Major Emotional Support dimension includes both giving and receiving 
major emotional support. Cerise members exchange major emotional support although 
not as widely or as frequently as most other types of communications (only 28 pairs 
communicate about this dimension, with a mean frequency of 45 times a year; Table 4-9). 
Such support is needed and provided when work or domestic stress causes major upset or 
breakdown (Wellman & Wortley, 1990). Those pairs who do exchange major emotional 
support, give or receive it on average about two or three times a month (Table 4-9), 
which is more frequent than the mean of one to two times a month for minor emotional 
support. Although mean communication rates are given, it is likely that the provision of 
major emotional support occurs sporadically throughout the year, with exchanges 
occurring frequently during periods of need and then not provided for a long period 
(Wellman, 1992). 
 In contrast to the media profile for other dimensions of work relationships, in this 
earlier study, Cerise members were shown to have used email as much as unscheduled 
encounters to exchange major emotional support (Figure 4-2). However, the current 
research has shown that the high frequency of communication is largely attributable to 
one pair of only four pairs using email for Major Emotional Support and, although it 
suggests email was very useful for this pair, generalizations can not be made from this 
number of pairs. This is discussed further in Chapter 5. 
 Media use differed across dimensions, mainly in the proportion of unscheduled 
meetings and electronic mail. Differences by dimension are described in more detail in 
Chapter 5. In brief, Haythornthwaite et al. found electronic mail was used more 
frequently for the more instrumental Giving Work than for Receiving Work which 
contained more affective activities, although generally the profiles were similar for these 
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two dimensions. Profiles for Collaborative Writing and for Sociability were similar, with 
more unscheduled meetings reported relative to other media for Sociability. 
Communication rates for Computer Programming were low overall. The profile for 
Computer Programming communications was different from other dimensions, with 
nearly equal unscheduled and scheduled face-to-face meetings and low electronic mail 
use. Communication for Major Emotional Support also showed a different profile, high in 
unscheduled meetings and electronic mail use, but very low via other media. It was also 
found that communication of emotional support differed for the minor and major 
emotional support interactions, with more use of electronic mail for major emotional 
support communications (although the same caveat applies as noted above, i.e., that the 
high frequency of communication is attributable to one of the four pairs). These add 
support for the suggestion made in the preliminary analysis that the need for 
communication can affect media use. 
 This foundation study indicated that differences do exist in distributions of media 
use across information dimensions. Furthermore, it indicated that examining distributions 
of media use, and using a relational approach to information exchange and media use, are 
both worthwhile approaches to examining media use. Finally, the study provided the 
basis for the current research, and suggested further exploration of what contributes to the 
differences found in media use across dimensions and among Cerise members. 
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CHAPTER 5.  
INFORMATION EXCHANGE RELATIONSHIPS AND 
MEDIA USE 
This chapter begins the assessment of information exchange and media use in Cerise. As 
described in Chapter 1, before it is possible to examine whether there are patterns of 
information-media fit that conform to theories of media use or are affected by other 
factors in addition, it is necessary to know more about information exchange behaviour in 
Cerise. This is accomplished in this research by first examining typical patterns of 
information exchange and of media use in Cerise in order to understand basic interactions 
in Cerise. Then the interaction of information exchange and media use is examined to see 
what the typical information-media combinations are in Cerise, and whether these 
combinations can be explained by existing theories. 
 The section "Foundation Studies" in Chapter 4 explained how factor analysis was 
used to assess responses to 24 questions about work and social communications among 
Cerise members. Six dimensions of work and social activity were derived from the factor 
analysis. Each dimension is treated in this research as one social network relationship, 
giving six information exchange relationships: Receiving Work, Giving Work, 
Collaborative Writing, Computer Programming, Sociability and Major Emotional 
Support.  
 This research begins by examining communication patterns regarding these six 
information exchange relationships. These specific questions are addressed: 
1. How many relationships were maintained by Cerise pairs? 
2. What types of information exchange relationships were maintained by Cerise 
pairs and how similar were exchange behaviours regarding these relationships? 
3. What types of information exchange were combined? 
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Second, media use is examined to show overall and typical use of the six media: 
unscheduled meetings, scheduled meetings, email, telephone, fax and videoconference. 
The questions addressed are similar to those asked about the information exchange 
relationships: 
1. How many media were used by Cerise pairs? 
2. Which media were used by Cerise pairs, and how similar were exchange 
behaviours via these media? 
3. Which combinations of media supported information exchange in Cerise? 
Third, combinations of information exchange and media use are examined to show 
overall and typical information-media combinations, and to determine whether patterns 
of media use differ according to the type of information exchanged. The specific 
questions addressed are: 
1. How many different information-media combinations were maintained by Cerise 
pairs? 
2. Which information-media combinations were used by Cerise pairs, and how 
similar were exchange behaviours via these information-media combinations? 
 This chapter addresses these questions for Cerise as a whole, i.e., for the 378 pairs 
for whom the respondent reported some communication regarding one or more of the six 
information exchange relationships. These data have been examined previously in 
Haythornthwaite, Wellman & Mantei (1994, 1995), as described in the Chapter 4. A 
more detailed examination is given here.  
 Mainly descriptive statistics are presented in this chapter that provide an overview 
of communication by all 378 communicating pairs. This section also introduces 
terminology used in assessing this communication, and discusses the meaning that can be 
attributed to particular patterns of communication. More detailed statistical analyses of 
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these data are given in later chapters that examine the way in which work tie, friendship 
tie, and the status of the respondent and of the correspondent affect the types of 
information exchanged and the media used. 
 
5.1. DATA 
To derive the data for the six information exchange relationships, responses for questions 
that comprised the relationship (i.e., questions loading at 0.6 or higher on a factor) were 
summed for each of the 378 pairs. For example, for the Collaborative Writing 
relationship, responses for collaboration on written work, and for exchanging documents 
were summed for each pair (see Table 4-9 in Chapter 4 for a list of the questions 
comprising each information exchange relationship). Summations were calculated 
separately for each medium to give six totals for each of the six information exchange 
relationships, i.e., one each for unscheduled meetings, scheduled meetings, email, fax, 
telephone, and videoconference. This gives one summed annual frequency of 
communication for each pair (378) for each of the six information exchange relationships 
(e.g., Collaborative Writing) and each of the six media (e.g., email). A total annual 
communication frequency per relationship was calculated by summing the data across all 
media for each pair and each relationship (378 pairs x 6 types of relationships). Similarly, 
a total annual communication frequency per medium was calculated by summing data 
across all relationships for each pair and each medium (378 pairs x 6 types of media). 
Due to the low precision of frequency values, communication frequencies are presented 
without decimals. 
 Summation was used rather than averaging because the questions each referred to 
different activities. Therefore, where more questions loaded on a dimension, there would 
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be more communication about that information exchange relationship. Averaging would 
have lost this aspect of the data.  
 The communication frequencies reported by Cerise members were found to 
exhibit a skewed distribution. For such data, median values provide a better indication of 
central tendency than mean values. Both measures are reported throughout, but in 
statistical analyses of frequency of communication, the natural log of frequency is used to 
adjust for the skewness (see Appendix 2).  
 Note that the use of measures of central tendency, such as the mean and median, 
give the false impression that communication occurs at a regular pace over the year. This 
is not necessarily the case. Communication may occur in bursts and then not occur again 
for a period of time. This may be particularly true for communication in times of crisis, 
whether an emotional crisis or a deadline crisis. Thus, while the results show median and 
mean values, it is not the intention to suggest continuous interaction. Instead, these 
measures of central tendency indicate differences across information exchange 
relationships or across media. 
 As mentioned in Chapter 3, the data were collected as self-reports. Given this type 
of data collection, frequencies of communication should be read as measures of relative 
rather than absolute use, with the proportional amount of communication per relationship 
and per medium expected to indicate relative communication rates across relationships 
and media. This type of data collection is not expected to unduly bias indications of the 
presence or absence of a relationship. The gross distinction between no communication 
and some communication is expected to be no more nor less accurate than data reported 
by other means. 
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5.2. INFORMATION EXCHANGE RELATIONSHIPS 
What does the communication behaviour of Cerise members look like for the information 
exchange relationships? Were all relationships equally important to Cerise members, 
tying the same number of pairs and being maintained at the same frequency, or were 
some relationships more prevalent or more frequently maintained than others? The 
number of pairs and frequency of communication per relationship were examined briefly 
in Chapter 4. This section examines these two measures in more detail and adds 
examination of multiplexity of information exchange relationships. 
 In social network terms, the number of pairs maintaining a relationship indicates 
the degree to which that particular relationship provides cohesion across the group. It also 
indicates how likely it is that information of a particular type will flow around the group 
as a whole (Granovetter, 1973, 1982). For example, if all pairs maintained a Sociability 
relationship, it can be said that the exchange of Sociability information forges ties among 
all individuals in the group. When information of a particular type flows freely around a 
group, members can be expected to be exposed to the same information within a 
reasonably similar time frame. Thus, group members become aware of the same 
information and can form a common understanding. If, on the other hand, only a few 
pairs maintain a particular information exchange relationship (e.g., Major Emotional 
Support), that type of information does not flow freely around the group. Thus, that 
particular type of information is available to only a few pairs, and does not provide 
cohesion or common understanding across the group as a whole. 
 To distinguish between the content of a specific information exchange 
relationship and the existence of a connection of any type between members of a pair, the 
term relationship is used when referring to the specific content of the relationship, and 
the term link is used when referring to a connection of any type. In this research, each 
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separate pair could maintain one to six relationships, and thus, each pair could have one 
to six links connecting them. Together, the 378 pairs maintained a total of six 
relationships. However, since not all pairs maintained all six relationships, as will be 
examined further below, the 378 pairs maintained 1116 links (49%) out of a possible 
2268 links (378 pairs x 6 relationships). 
 In social network terms, the more information exchange relationships a pair 
maintains, the more multiplex their tie, e.g., a pair maintaining four different information 
exchange relationships has a more multiplex tie than a pair maintaining only one tie. The 
more multiplex the tie, the more types of information the pair communicates and the 
more embedded they are in different types of relationships and networks for the exchange 
of these types of information. Similarly, a group that maintains more relationships among 
all its members maintains a more multiplex tie than a group that maintains few 
relationships. By counting the number of pairs maintaining each type of relationship it is 
possible to examine how many links there were across the whole of Cerise and to assess 
the overall multiplexity of Cerise relations.  
 Multiplexity indicates one measure of a pair's closeness, and this term has been 
used to describe the tie between pairs with different levels of multiplexity. However, 
more strictly speaking closeness implies other attributes of a pair's tie, such as intimacy 
(e.g., as for close friends) or strength of the tie, in addition to the number of information 
exchange relationships maintained and so the term multiplexity is used here. (For a 
further discussion of measures of tie strength, see Marsden & Campbell, 1984.) 
 It is also important to examine the frequency of communication when assessing 
the role of information exchange relationships in group communication. For example, 
Sociability may tie every group member to every other member, but if that tie involves 
only one communication a year, the tie is weak and cannot be expected to have a large 
impact on day to day communication.  
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 Frequency of communication is one indication of the strength of a tie. A 
frequently maintained tie, as well as a more multiplex tie, both suggest a closer tie for a 
pair. People who communicate frequently tend to like each other more, and are more 
willing to help and exchange information with each other (Festinger, Schacter & Back, 
1950). However, as for multiplexity and closeness, frequency of communication is only 
one measure of the strength of a tie (Granovetter, 1973), and one that may not even be 
well correlated with other measures of tie strength (Wellman and Wortley, 1989, 1990), 
and so the term frequency is used here. 
5.2.1. How Many Relationships Were Maintained by Cerise Pairs? 
The question of "how many relationships" is examined in two ways. First, the behaviour 
of the "average" Cerise member is summarized, giving the mean number of relationships 
maintained by all pairs in Cerise, and the median and mean communication frequency. 
Second, distributions of multiplexity are examined to show how many pairs maintained 
each number of relationships and how this affected a pair's frequency of communication.  
5.2.1.1. Mean number of information exchange relationships 
As mentioned above, not all pairs maintained all six relationships. The 378 pairs 
maintained a total of 1116 information exchange links out of a maximum of 2268 (378 
pairs x 6 relationship; see Table 5-1), for a mean of 3.0 relationships per pair 
(1116/378=3.0).  
 Thus, the "average" Cerise pair maintained three of the six possible information 
exchange relationships. These pairs communicated about all three of these relationships 
at a median rate of once a week, and a mean rate of approximately once a day (median 
43, mean 259 times a year, where 260 equals once a day). The median frequency of 
communication per link was close to once month (median 13 times a year for the 1116 
links), with a mean of one to two times a week (mean 88; see Table 5-1). 
  
104 
 The median communication rate of once a week among all pairs suggests that 
Cerise members had the opportunity for access to current information and that at least 
half (i.e., the median) would receive that information within one week. Moreover, it is 
not just one type of information that was exchanged. Cerise members maintained 
multiplex ties based on three different information exchange relationships.17  
Table 5-1: Total number of information exchange links for all 378 pairs 
Potential links: 
Number of pairs 
x number of 
relationships 
 
Actual links  
(Percent of  2268 
potential links) 
 
Number of links  
per pair: 
mean (median) 
Frequency of 
communication 
per pair: 
median (mean) 
Frequency of 
communication 
per link:18 
median (mean) 
378 x 6 = 2268 1116 (49) 3.0 (3) 43 (259) 13 (88) 
5.2.1.2. Multiplexity of information exchange relationships 
While pairs maintained an average of three relationships, how many pairs based their tie 
on only one relationship? How many maintained more interconnected ties, based on four, 
five or six relationships? As mentioned above, multiplexity is one indication of a pair's 
closeness, or more strictly speaking of their interconnectedness. Those tied by only one 
relationship are less involved with each other, sharing fewer types of information. How 
many pairs in Cerise shared few types of information? How many shared many types?  
 Of the 378 pairs, 27% maintained only one relationship (see Table 5-2). Thus, 
despite the mean of three relationships, over one-quarter of all Cerise pairs maintained 
                                                
17 Since there are no results currently available from other work groups against which to assess the results 
obtained for Cerise, some questions remain unanswered. For example, do other work groups maintain more 
or fewer links? Is the number of links associated with the kind of work performed? Do other work groups 
communicate more or less frequently? Data on other groups would be useful in order to assess Cerise 
behaviour relative to others. 
18 Frequency of communication per link was calculated by summing the reported frequencies for each pair 
for each relationship and taking the median of these values, or, for the mean, dividing by the number of 
relationships all pairs maintained (approximately 378 x 3). This produces a mean frequency of 
communication of 88 times a year, which is approximately equal to the mean frequency per pair (259) 
divided by the mean number of links per pair (3.0). 
 An alternative method would be to obtain an median or mean value of communication frequency 
for each pair and then to take the median or mean of those values (a value per pair per link). This method 
yields a mean of 61 communications per link. Mean values calculated in this way were only used for 
analyses correlating the number of links a pair maintained to their communication rate per link, described 
later in this section. 
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only one link, and therefore had little interconnection with other members of Cerise. As 
will be described in more detail later in this chapter, in most cases, this single link was a 
Sociability link. Of the remaining pairs, 16-18% each maintained two to five 
relationships, and 4% maintained all six relationships (see Table 5-2). Thus, very few 
pairs maintained all six relationships, which would have required them to maintain all of 
the work relationships, plus Sociability and Major Emotional Support. Since few pairs 
maintained Major Emotional Support (28/378), it is not surprising that few maintained all 
six relationships. However, over half of the Major Emotional Support relationships (57%, 
16 of 28) were maintained by pairs who communicated about all relationships. This 
suggests that for pairs to maintain this relationship they need to be well interconnected on 
other relationships. Further support for this suggestion is given below when combinations 
of information exchange relationships are examined. 
 The multiplexity of the tie also affects the degree to which a pair is represented in 
aggregates of group activities. Since pairs who maintained more relationships contributed 
more to the total number of links in Cerise, the 103 pairs who maintained only one 
relationship and the 16 pairs who maintained all six relationships each contributed 9% to 
the total number of links (see Table 5-2). Thus, when examining results, it must be 
remembered that pairs who communicated about more relationships have more 
representation in the overall picture of communication in Cerise than pairs who 
maintained few links. 
  
106 
Table 5-2: Number of pairs by multiplexity 
Level of Pairs Links 
multiplexity n % n % 
1 103 27 103 x 1= 103 9 
2 64 17   64 x 2 = 128 12 
3 60 16   60 x 3 = 180 16 
4 66 18   66 x 4 = 264 24 
5 69 18   69 x 5 = 345 21 
6 16 4   16 x 6 =   96 9 
All 378 100% 1116 100% 
Note: The number of links equals the number of pairs times the number of relationships maintained by 
each pair. 
5.2.1.3. Multiplexity and frequency of communication 
What effect did the multiplexity of a tie have on the frequency of communication by 
pairs? When pairs maintained more relationships, did they spread a fixed amount of 
communication across different types of information exchange, or did each relationship 
increase their total communications? 
  Examining the frequency of communication by multiplexity shows that not only 
did pairs who were tied by more relationships communicate more frequently as pairs, 
they also communicated more frequently per relationship. There was a high significant 
positive correlation between the number of relationships a pair maintained and their log 
frequency of communication as a pair (r=.72, p<.01) indicating that the more 
relationships a pair maintained, the more frequently they communicated as a pair (see 
Figure 5-1, Table 5-319). This correlation is a very good fit for the data, accounting for 
over half the variance (R2=.52). In other words, when pairs communicated about more 
relationships they communicated more frequently overall. This is not surprising since 
pairs who exchange four or five different types of information can be expected to 
communicate more frequently than pairs who exchange only one or two types of 
information. It does point out, however, that each pair does not have a fixed amount of 
                                                
19 Throughout the dissertation, figures are presented first followed by the tables that show the data. Line 
graphs are used to display the data. This form was chosen over histograms because it provides a better 
display of the data, and is not meant to imply continuity from one relationship to the next. 
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communication that is meted out over the number of types of information they exchange. 
Instead, they add communications to carry new types of information. 
 Examining this further shows that a pair's frequency of communication was not 
just a matter of adding more relationships to a tie, with each relationship carrying the 
same "communication weight." There was also a significant positive correlation between 
the number of relationships a pair maintained and the log of the pair's mean frequency of 
communication per link20 (r=.52, p<.01). This correlation indicates that when pairs are 
tied by more relationships they communicate more frequently per relationship. Again, 
this correlation is a good fit to the data, accounting for over one-quarter of the variance 
(R2=.27). 
 These results suggest that pairs who maintained more relationships worked more 
intensely together than pairs who maintained fewer relationships. Pairs who added more 
types of information exchange to their tie added not only a wider variety of tasks, but also 
more communication per task, and perhaps a more encompassing or more detailed 
approach to each task. 
 The frequencies of communication at each level of multiplexity also show how 
intensely pairs worked together who maintained many relationships. Pairs maintaining 
four, five or six relationships communicated on a daily basis, with a median rates from 
once every two days to four times a day (see Table 5-3). Contrast this with the much 
lower monthly interaction for those maintaining only one or two relationship. Thus, low 
multiplexity is also low frequency of contact. These ties are weak both in terms of 
multiplexity and in frequency of communication. 
                                                
20 The mean frequency of communication per link was calculated as the sum of the frequency of 
communication for the pair divided by the number of relationships the pair maintained. The log of this 
frequency was used for the correlation. 
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Figure 5-1: Frequency of communication by multiplexity 
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Table 5-3: Frequency of communication by multiplexity 
Level of  Frequency per pair Frequency per link 
multiplexity mean median mean median 
1 19 8 19 8 
2 47 16 24 4 
3 84 59 28 12 
4 289 123 72 13 
5 723 314 145 29 
6 1180 947 197 54 
Correlation coefficient: Multiplexity by log frequency of communication per pair: r=.72, p<.01;  
Multiplexity by log frequency of communication per link: r=.52, p<.01 
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5.2.1.4. Summary 
The aggregated data for Cerise as a whole suggests that Cerise is a relatively cohesive 
group, with pairs tied by three different information exchange relationships on average, 
and with at least half the pairs exchanging information on a weekly basis. Examining the 
data in more detail shows that over one-quarter of Cerise pairs are weakly interconnected, 
each maintaining only one relationship, and maintaining it on a monthly basis. On the 
other hand, the 40% (151/378) of pairs who maintain four or more relationships 
communicated on a daily basis. These results indicate that multiplexity and frequency of 
communication go hand in hand, increasing together in the Cerise environment. 
Moreover, this increase in communication is not just a matter of pairs adding an extra, 
equal-size unit to their communication profile. Instead they appear to deepen their 
communication tie about all the relationships they maintain. Such a change may allow 
them to discuss a topic in more detail, or to widen the scope of shared tasks.  
5.2.2. What Types of Information Exchange Relationships Were Maintained by 
Cerise Pairs? 
Results in the previous section showed that aggregated values can obscure differences in 
distributions of relationships, i.e., differences in distributions of multiplexity and 
frequency of communication. Aggregated values also obscure differences across 
information exchange relationships. This section examines communication behaviour for 
each of the six information exchange relationships.  
 As in the previous section, the question of "what types of relationships" is 
examined in two ways. First, the behaviour of the "average" Cerise member per 
relationship is summarized, giving the mean number of pairs maintaining each 
relationship, and median and mean frequency of communication per relationship.21 
                                                
21 The data presented here reiterates some of the results presented in Chapter 4 regarding the study by 
Haythornthwaite et al. (1994, 1995). Here the data is restricted to the 378 communicating pairs, and 
includes median as well as mean communication rates, examination of links, and data on multiplexity. 
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Second, distributions of relationships by multiplexity are examined to see whether there 
is a hierarchy of relationships, with some maintained by those who are weakly 
interconnected, and others maintained only by pairs who are highly interconnected. 
5.2.2.1. The six information exchange relationships 
The types of relationships maintained by Cerise pairs have already been defined as 
Receiving Work, Giving Work, Collaborative Writing, Computer Programming, 
Sociability, and Major Emotional Support. The representation of each of these 
information exchange relationships in the whole of Cerise communications is not equal. 
Communication per relationship differed in the number of pairs maintaining each 
relationship, the frequency of communication for each relationship, and the level of 
multiplexity at which pairs included each relationship.  
 There were differences across relationships in the number and percentage of pairs 
maintaining each type of relationship, and, therefore there were also differences in the 
number and percentage of links each relationship represented in the total number of links. 
These data are given in Figure 5-2, Figure 5-3, and Table 5-4. These figures and tables 
are referred to throughout this section as each information exchange relationship is 
examined separately. The following explains the tables and gives an overview across the 
six relationships. 
 In brief, the percentage of pairs ranged from a low of 7% of pairs (28 of 378 
pairs) who reported maintaining a Major Emotional Support relationship to a high of 86% 
(326 of 378 pairs) who reported maintaining a Sociability relationship (see Figure 5-2, 
Table 5-4). The contribution of each relationship to the total number of relationships 
ranged from a low of 3% of all links (28 of 1116 links) for Major Emotional Support to a 
high of 29% (326 of 1116 links) for Sociability (see Figure 5-2, Table 5-4).  
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Figure 5-2: Percentage of pairs and links by relationship 
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Table 5-4: Number and percentage of pairs and links by relationship 
 
 
Relationship: 
Number of 
pairs or 
links 
 
Percent of 
378 pairs 
 
Percent of 
1116  links 
Frequency of communication 
per relationship:  
median (mean) 
Receiving Work (RW) 215 57 19 24 (132) 
Giving Work (GW) 215 57 19 26 (149) 
Collaborative Writing (CW) 120 32 11 8 (65) 
Computer Programming (CP) 212 56 19 5 (23) 
Sociability (Soc) 326 86 29 15 (72) 
Major Emotional Support (MES) 28 7 3 3 (45) 
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 The two percentages, one relative to the number of pairs (378) and the other 
relative to the number of links (1116), provide two views of interaction in Cerise. The 
percentage of pairs maintaining each relationship shows how likely a pair was to 
maintain a particular relationship, e.g., 57% of pairs were likely to maintain a Receiving 
Work relationship (see Figure 5-2, Table 5-4). The percentage of links shows how 
important each relationship was to overall Cerise interaction, e.g., 19% of all interactions 
were Receiving Work interactions (see Figure 5-2, Table 5-4). Both percentages are 
given throughout this chapter. 
 Second, there were differences in the frequency of communication regarding each 
relationship. Frequencies are presented in Figure 5-3 and Table 5-4. The lowest 
communication rates were shown for Major Emotional Support (median 3 times a year, 
mean 45), and the highest rates for Receiving Work (median 24 times a year, mean 132) 
and Giving Work (median 26 times a year, mean 149).  
 Third, there were differences in what relationships were maintained in 
combination with which other relationships, and the level of multiplexity at which 
relationships were maintained by pairs. For example, pairs who maintained few 
relationships were more likely to maintain Sociability links than to maintain 
Collaborative Writing or Major Emotional Support links. Details for each relationship are 
discussed below.  
 Table 5-5 shows which information exchange relationships were maintained in 
combination with which others at each level of multiplexity. This table is divided into six 
columns, each showing how many of the 378 pairs maintained each level of multiplexity, 
i.e., how many pairs maintained one, two, etc. up to six relationships. Reading down a 
column gives the number and percent of pairs maintaining one to six relationships that 
maintained each type of relationship. For example, reading down the column for pairs 
maintaining two relationships, it can be seen that 28 pairs maintained one of those two 
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links as a Receiving Work relationship, 16 pairs maintained one of those links as a 
Giving Work relationship, three pairs a Collaborative Writing relationship, 30 a 
Computer Programming relationship, and 51 a Sociability relationship. This column can 
be read as indicating that, for pairs who maintained two relationships, most (80% of those 
pairs) would include a Sociability link as one of those relationships, with the second 
relationship either a Receiving Work (44%) or a Computer Programming (47%) 
relationship. 
Table 5-5: Number and percentage of pairs by relationship and multiplexity 
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
103 
 
n 
% of 
64 
 
n 
% of 
60 
 
n 
% of 66  
n 
% of 
69 
 
n 
% of 
16 
RW 7 7 28 44 36 60 59 89 69 100 16 100 
GW 6 6 16 25 46 77 62 94 69 100 16 100 
RW+GW - - 6 9 22 37 55 83 69 100 16 100 
CW 1 1 3 5 8 13 26 39 66 96 16 100 
CP 8 8 30 47 38 63 56 85 64 93 16 100 
Soc 81 79 51 80 51 85 58 88 69 100 16 100 
MES - - - - 1 2 3 5 8 12 16 100 
All 103 100 128 200 180 300 264 400 345 500 96 600 
 Percentages in Table 5-5 are given as the percentage of pairs who maintained a 
particular level of multiplexity, e.g., percentages in column two give the percent of pairs 
who maintained two information exchange relationships, i.e., the percent of 64 pairs. 
Totals in the "All" row give the total number of links, i.e., the number of pairs x the 
number of links (e.g., 64 x 2), as shown in Table 5-4. Percentages total to 100 times the 
level of multiplexity (e.g., 100 x 2). Percentages are calculated in this way in order to 
have comparable figures per levels of multiplexity across relationships. For example, 
reading across the rows, it can be seen that 7% of pairs who maintained only one 
relationship maintained a Receiving Work link, compared to 44% of those maintaining 
two relationships, 60% of those maintaining three relationships, 89% of those 
maintaining four, and 100% of those maintaining five or six relationships. 
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 The sections below examine the six relationships in more detail. Among the six 
relationships, Receiving Work and Giving Work were maintained more widely and more 
frequently than other relationships. Sociability was maintained by the largest number of 
pairs, but with less frequency than Receiving Work or Giving Work. Collaborative 
Writing relationships were maintained fairly widely and frequently, and mainly by those 
who also maintained a tie that included several other relationships. Computer 
Programming was more like Sociability; it was maintained widely, often by pairs who 
maintained few other relationships, and it was maintained infrequently. Major Emotional 
Support was maintained only by pairs who maintained a multiplex tie that included at 
least two other relationships.  
5.2.2.2. Receiving Work and Giving Work 
Receiving Work and Giving Work relationships were each maintained by over half the 
pairs (57%, 215/378), and each accounted for 19% (215/1116) of all links in Cerise (see 
Figure 5-2, Table 5-4). Communication was much more frequent regarding these 
relationships than for any of the other information exchange relationships. 
Communication occurred at a median rate of once every 2 weeks (median 24 and 26 
times a year for Receiving Work and Giving Work respectively) and a mean rate of 
between two and three times a week (mean 132 and 149 times a year ) between the 215 
pairs who communicated about each of these activities (see Figure 5-3, Table 5-4). Thus, 
Receiving Work and Giving Work relationships provided wide-spread, frequent contact 
among Cerise members.  
 The appearance of equal numbers of pairs for the Receiving Work and Giving 
Work relationships gives a misleading impression that these pairs represent two sides of 
pairs' communications. This impression is misleading for two reasons. First, although 
these relationships are named "Receiving Work" and "Giving Work," as described in 
Chapter 4, they are based on different sets of underlying relationships (see Table 4-9 in 
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Chapter 4). The Receiving Work relationship mixes the receipt of work with discussion 
and affective relationships such as giving and receiving support and disagreement in 
discussions, and giving minor emotional support. As such it is not a mirror image of the 
Giving Work relationship, which was based on giving advice about work, giving work 
assignments, giving instructions, and giving instructions in new hardware and software. 
Giving Work also included collaborating on administrative work and collaborating on 
non-written work (e.g., planning activities). Thus, while these two relationships do show 
two sides of communication regarding advice about work, work assignment, and 
instructions about work, Receiving Work included affective relationships not included in 
the more instrumental Giving Work relationship. 
 The second way in which the equal number of pairs is misleading is that this is 
not a set of matching pairs, i.e., it does not represent the Giving Work communications of 
Cerise member A with member B, and the Receiving Work communications of member 
B with member A. Bear in mind that a pair need not engage in both activities. For 
example, a faculty member may give work to an employee, but not receive work from 
them. In their report on the faculty-employee pair, the faculty member might report 
maintaining a Giving Work relationship, but report no communication for Receiving 
Work from the employee.  
 Of the 215 pairs who maintained a Receiving Work relationship and the 215 who 
maintained a Giving Work relationship, 168 pairs maintained both a Receiving Work and 
a Giving Work relationship, i.e., respondents reported a communication frequency of 
greater than zero with their correspondents for both Receiving Work and Giving Work. 
Of the remaining pairs, 47 maintained only a Receiving Work relationship, and another 
47 maintained only a Giving Work relationship. Thus, rather than having data from 215 
pairs, each reporting in both directions, there were actually reports on 262 different pairs, 
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with 168 working in a collaborative give and take arrangement, and 74 working in a one-
way work assignment arrangement. 
 Examining further the 262 unique pairs shows that only 140 of these represented 
both sides of a pair, i.e., Cerise member A's report on B, and B's report on A (140 reports 
providing data from both sides of 70 pairs). The number of reports from both sides of a 
pair might have been higher if all 35 members of Cerise had returned the questionnaire. 
Of the remaining 122, for which data were only available from the perspective of one 
member of the pair, 82 were reports on participants who did not return their 
questionnaire. However, 40 were reports from respondents who mentioned a 
correspondent who did not mention them in return. This non-reciprocality is likely to 
occur when the person reporting the contact is less central in the group than the 
correspondent they are reporting on, e.g., a student reporting about a faculty member with 
whom they did not have a formal working relation. 
 Not all pairs represented in the 140 reports from both members of the pair 
maintained a collaborative work arrangement. Only 74 reports (74/2=37 pairs) indicated 
both a Receiving Work and Giving Work relationship (accounting for 74 of the 168 pairs 
who reported a collaborative work arrangement). For the remaining 33 pairs (66 reports), 
communication was zero for either the Receiving Work or the Giving Work relationship. 
This lack of reciprocality suggests a more hierarchical tie, with one side giving work and 
the other receiving work. 
 Thus, of the apparent 215 reciprocal pairs who reported on Receiving Work and 
Giving Work, there was true reciprocal data for only 70 pairs, and among that set only 37 
maintained both a Receiving Work and a Giving Work relationship. Given these results, 
the aggregate data for the two relationships should be considered separately rather than as 
mirror images for the same pairs. Only where respondents report both types of 
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relationship can data be taken as indicating a give and take working arrangement for that 
pair. 
 Ties that involved both a Receiving Work and Giving Work relationship were 
present more often at higher levels of multiplexity. Of the 168 pairs for whom the 
respondent reported maintaining both a Receiving Work and a Giving Work relationship, 
83% maintained four or more relationships. The number of pairs working in a 
collaborative manner increased with increasing multiplexity, from 9% of pairs 
maintaining two relationships, 37% at three relationships, 83% at four relationships, to 
100% at five and six relationships (see Table 5-5). 
 Across levels of multiplexity, Receiving Work relationships were maintained by 
pairs maintaining fewer relationships than were Giving Work relationships. Receiving 
Work seems to be a more basic relationship than Giving Work, i.e., one that can be 
engaged in without other relationships, by pairs less embedded in Cerise relationships 
(i.e., lower multiplexity). Giving Work was under-represented relative to Receiving Work 
relationship until pairs maintained three relationships. This may be associated with who 
is communicating with whom. Faculty are more likely to give work than are others in 
Cerise. In later sections it will be shown that faculty always reported at least three 
relationships with all their correspondents. Thus, the lower percentages of Giving Work 
relationships at low levels of multiplexity may reflect the lack of faculty represented in 
those categories. This also suggests that Giving Work relationships are maintained by 
pairs in a higher position of authority and embeddedness in Cerise activity. 
5.2.2.3. Collaborative Writing 
Collaborative Writing is the fourth most prevalent and frequently maintained relationship 
in Cerise after Receiving Work, Giving Work, and Sociability (discussed below). 
Collaborative Writing links were maintained by 32% (120/378) of pairs and accounted 
for 11% (120/1116) of all links. Communication about Collaborative Writing occurred at 
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a median rate of approximately once every six weeks (median 8 times a year), and at a 
mean rate of over once a week for pairs who maintained this relationship (mean 65 times 
a year).  
 The moderate communication rate among fewer pairs suggests that this was an 
important relationship for those who engaged in it, but that it was not maintained as 
widely across Cerise. The low communication rate may also reflect an intermittent 
activity. Since this type of task is likely to be associated with deadlines for courses, 
conferences, or journals, it may be a "lumpy" activity, occurring frequently at certain 
intervals. In this case, asking for yearly communication frequency may have obscured the 
episodic nature of communication patterns for this relationship. 
 Pairs who interacted on a number of relationships were more likely to engage in 
Collaborative Writing than those who maintained few relationships. Collaborative 
Writing relationships were infrequent until pairs maintained four relationships: only 13% 
of pairs who maintained three relationships maintained a Collaborative Writing 
relationship whereas 39% maintained Collaborative Writing relationships when four 
relationships were maintained, and 96% when five relationships were maintained (see 
Table 5-5).  
 This suggests that pairs did not engage in this activity until their interpersonal tie 
was more multiplex and interconnected. It may be necessary for pairs to develop a close 
work tie before they venture into a joint writing effort. They need to develop mutual trust 
and understanding in order to engage in this type of task. Since Collaborative Writing 
involves deadlines for conferences or journals, and the attainment of suitable academic 
standards, individuals who engage in this activity have their own academic reputations 
and careers on the line. Knowledge about the partner's standards and work habits may be 
necessary before engaging in this activity. 
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5.2.2.4. Computer Programming 
As discussed in Chapter 4, the Computer Programming relationship includes only the 
specific activities of collaborative programming and demonstration of one's own work, 
and as such this relationship does not refer to the more general task of completing a 
whole programming project. 
 Computer Programming linked nearly the same number of pairs as Receiving 
Work and Giving work (56%, 212/378 pairs; 19% of links, 212/1116). However, 
communication frequency was very low compared to other relationships, with pairs 
communicating at a median rate of less than once every two months (median 5 times a 
year) and at a mean rate of twice a month (mean 23 times a year). The wide-spread, 
infrequent nature of this information exchange relationship suggests an occasional 
interaction with others, most likely for demonstrations of computer programs, but no 
frequent, continuing Computer Programming relationship across all pairs. 
 In terms of multiplexity, Computer Programming relationships were present for 
nearly half the pairs who maintained two relationships, and increased from there. This 
follows the pattern shown for Receiving Work. This similarity suggests that Cerise pairs 
who maintain less multiplex work ties may be involved in more passive activities 
regarding work, i.e., Receiving Work, and attending computer programming 
demonstrations, than were pairs in more multiplex ties. 
5.2.2.5. Sociability 
Sociability was the most common relationship linking pairs in Cerise. A Sociability 
relationship was maintained by 86% (326/378) of pairs, accounting for the largest portion 
of the 1116 links, 29%. Communication rates for Sociability were much lower than for 
Receiving Work and Giving Work, occurring at a median rate of just over once a month 
(median 15 times a year) and a mean rate of just over once a week (mean 72 times a year) 
for those pairs who communicated about Sociability. Since almost all pairs engaged in 
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this relationship, Sociability provided linkages across the whole group although with less 
frequency than the Receiving Work and Giving Work relationships. Thus, while most 
pairs were likely to receive information of a Sociability nature, they were likely to 
receive it at a less timely rate than their Receiving Work or Giving Work information. 
 Sociability reached a large number of Cerise members, and it also reached those 
who were not highly interconnected with others. When only one relationship was 
maintained by a pair, it was most likely to be Sociability: 79% of pairs who maintained 
only one link maintained it as a Sociability relationship. Thus, 79% of the one-quarter of 
Cerise members who were tied by only one relationship, were tied by a Sociability 
relationship. When two relationships were maintained, one of those relationships was still 
most likely to be a Sociability relationship (80% of pairs who maintained only two 
relationships maintained one as a Sociability relationship).  
 These low multiplexity Sociability relationships suggest a non-working tie 
between pairs, perhaps between those who know each other but do not work with each 
other. The percentage of pairs maintaining a Sociability relationship increased with the 
number of relationships maintained, from 79% at one relationship to 100% at five 
relationships. Although the data does not imply that a single link builds into more links, it 
is possible that the Sociability link may represent the first step toward a work tie. Once a 
Sociability relationship is established, the pair may then proceed to other relationships 
such as Receiving Work, Giving Work or Computer Programming. The fact that the 
percentage of pairs maintaining a Sociability relationship increases with increasing 
multiplexity of the tie suggests that the Sociability relationship is also a continuing co-
requisite for working together.  
 When Sociability was maintained with a second or third relationship, those 
relationships were likely to be Receiving Work, Computer Programming, or, to a lesser 
extent, Giving Work relationships. In the later chapter on information exchange 
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relationship and pair ties, it will be seen that one, two, and three relationship ties are 
usually student-employee or student-student pairs. These lower levels of multiplexity 
may represent the second stage in the development of a working relation between 
individuals who were not tied in a hierarchical arrangement and therefore were not 
obliged to work together. Such pairs could develop a tie according to their personal 
preferences. For these types of pairs, the Sociability relationship can be seen to underpin 
their work relationships.  
5.2.2.6. Major Emotional Support 
Relatively few pairs reported a Major Emotional Support relationship; only 7% (28/378) 
of pairs reported maintaining this relationship, accounting for 3% (28/1116) of all links. 
Pairs communicated about Major Emotional Support at a median communication rate of 
three times a year, with a mean rate of under once a week (mean 45 times a year). Thus, 
even for the few pairs who maintained a Major Emotional Support link, the frequency of 
interaction was very low.  
 The Major Emotional Support relationship represents a type of information that 
was not shared across Cerise. As might be expected given the sensitivity of such material 
and the desire for privacy that goes with such sensitivity, this type of information was 
shared by few pairs. This relationship reveals itself as a private exchange between few 
individuals. 
 The low frequency of interaction also reflects the fact that the questions regarding 
Major Emotional Support asked about who Cerise members had actually communicated 
with during a major crisis. Thus, these data reflect the degree to which this activity 
actually occurred. This did not tap the potential for support among Cerise members, i.e., 
who they could have gone to in a time of crisis. It would have been useful to have asked 
about potential supporters as well as actual ones in order to get a better measure of 
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emotional support relationships across the group. The perceived potential for support in 
times of need may be a powerful cohesive factor for a group. 
 While Major Emotional Support was engaged in by few pairs overall, the number 
of pairs linked by this relationship increased with the multiplexity of the tie: 2% of pairs 
maintained an Major Emotional Support relationship when three relationships were 
maintained, 5% when four were maintained, and 13% when five were maintained (see 
Table 5-5). Thus, the more multiplex the tie, the more likely a pair was to be linked by 
Major Emotional Support. Again, a measured of potential support would have been 
useful. This could have given information on what level of multiplexity was necessary for 
pairs to feel they had support available should they need it.  
 In the same manner as for Collaborative Writing, Major Emotional Support 
relationships require closeness and trust. Trust is necessary to share personal problems 
and to feel confident that such problems will be kept confidential. Trust also involves 
believing that the partner will be able to provide a willing ear, help, advice, etc. Pairs 
need to know each other before such exchanges can take place, and therefore a much 
higher level of multiplexity is seen before Major Emotional Support is added. 
5.2.3. Summary of Information Exchange Relationships 
The number and types of information exchange relationships in Cerise show a similar 
pattern to results found for other groups. Pairs are engaged jointly in instrumental, task-
oriented relationships (e.g., Receiving Work, Giving Work) and expressive, socio-
emotional relationships (e.g., Sociability). Similar results have been found in many 
studies of work groups (see McGrath, 1984), and in social network studies of 
communities. Wellman, Carrington, & Hall (1988) found that relationships among 
community members were identifiable as providing aid, e.g., small services, or of 
providing companionship, e.g., sociability. The task and socio-emotional relationships 
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maintain an equilibrium that serves to accomplish work while maintaining the group. 
"One can regard this whole equilibrium process not so much as a continuous see-sawing, 
task/socio-emotional equilibrium process, but rather as a straightforward problem-solving 
(i.e., task) process punctuated by socio-emotional activities that reinforce, guide, and 
regulate the flow of essentially task-oriented behaviour" (McGrath, 1984, p.151). 
 Cerise members maintained an average of three different types of information 
exchange relationships. These relationships were most likely to be the task-oriented 
relationships Receiving Work and Giving Work, and the socio-emotional relationship 
Sociability.  
 Pairs who maintained few relationships (one or two), communicated infrequently, 
indicating that they were only weakly interconnected in terms of both the number of 
relationships and frequency of communication. Those who maintained few relationships 
were most likely to maintain a Sociability relationship, plus a Receiving Work or 
Computer Programming relationship. The wide-spread Sociability relationship, although 
infrequently maintained, provides a means for pairs to stay in contact, receive new 
information (Granovetter, 1973), and to feel part of the group (McGrath, 1984).  
 Pairs who maintained more relationships, communicated more frequently as pairs 
and more frequently per relationship. Frequency of communication was not just a matter 
of adding communication for different relationships onto existing communications, nor 
was it a matter of spreading a fixed amount of communication across different activities. 
Instead, it appears to reflect a more intense communication tie that affected all aspects a 
pair's interactions.  
 Collaborative work required trust. Pairs who maintained higher multiplexity ties 
were more likely to maintain the Collaborative Writing relationship, and to maintain 
collaborative Receiving Work and Giving Work relationships (i.e., pairs both give and 
receive work from each other). Stronger socio-emotional support also required trust, with 
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pairs maintaining the Major Emotional Support relationship only when maintaining 
several other relationships.  
 Further examination of the information exchange relationships continues in the 
next chapter where links are examined with respect to the work and friendship ties 
maintained by pairs, and with respect to the status of the respondent and correspondent. 
The next section continues the examination of Cerise as a whole, this time with attention 
to the use of media. 
5.3. MEDIA 
As for the information exchange relationships, it is necessary to understand the basic 
media use behaviour among Cerise members before examining information-media 
combinations. How many media do Cerise pairs use, i.e., what media sustain the critical 
mass (Markus, 1990) necessary for group communication? As observed in the foundation 
studies, only three of the six media that were available in Cerise were used extensively. 
These are unscheduled meetings, scheduled meetings and email.  
 Although there has been examination of critical mass, particularly for the 
adoption of new technologies (e.g., Rogers, 1983), there has been little that addresses 
how many media can be sustained at critical mass. The only indications are that for a new 
technology to be adopted, another may need to be dropped (Kraut, Cool, Rice & Fish, 
1994; Yin, 1981). This suggests that there is a limit to the number of communication 
channels that will be used. This section on media use and the following one on 
information-media combinations examine how many media are used by pairs and how 
many were used for each type of relationship to see whether there is evidence of a limit to 
the number of media pairs use. 
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 This section addresses questions about media use that are similar to those asked 
about information exchange relationship: What does the communication behaviour of 
Cerise members look like across media? As already seen, not all media were used 
equally, but were they used by all pairs but at different frequencies, or only by some 
pairs? As in the previous section, these questions are addressed by examining the number 
of pairs using each medium, the frequency of communication via each medium, and 
multiplexity of media use across all Cerise pairs. 
 In this section, links formed by media connections are referred to as media links 
to distinguish them from links formed by information exchange relationships. The term 
media multiplexity is used to refer to the number of media links maintained by pairs. 
5.3.1. How Many Media Were Used by Cerise Pairs? 
The question of "how many media" is examined in the same ways as the question of 
"how many relationships." First, the behaviour of the "average" Cerise member with 
respect to media use is summarized, giving the mean number of media used by all pairs 
in Cerise, and the median and mean communication frequency via each medium. Second, 
distributions of media multiplexity are examined to show how many pairs used each 
number of media, and whether this affected frequencies of communication.  
5.3.1.1. Mean number of media links 
The 378 pairs maintained a total of 860 media links out of a maximum of 2268 (378 x six 
media; see Table 5-6), for an mean of 2.3 media per pair (860/378=2.3). Communication 
occurred at a median rate of one to two times a month (19 times a year), and a mean rate 
of twice a week (114 times a year) per medium. The mean number of media used is quite 
low, given that six media were available. Even excluding fax, which might have been 
needed only occasionally, and videoconference, which was not fully available throughout 
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Cerise, communication was still channeled through only half the available media (2.3 out 
of 4 media).  
 Thus, the "average" Cerise pair did not spread their communication across all 
available media or even across the three most widely used media. Instead, 
communication was restricted to only a few media. To coordinate activities across the 
whole of Cerise, all pairs need to maintain contact via the same media. Since pairs used 
fewer media to communicate with each other than were used across Cerise as a whole, 
this suggests that coordination across Cerise may have been less important to overall 
operations than coordination by pairs. 
Table 5-6: Total number of media links for all 378 pairs 
Potential media 
links:  
number of pairs x 
number of media 
Actual media links  
(Percent of 2268 
potential media 
links) 
 
Number of media 
links per pair: 
mean (median)  
Frequency of 
communication 
per pair: 
median (mean)  
Frequency of 
communication 
per medium: 
median (mean)22 
378 x 6 = 2268 860 (38%) 2.3 (2) 43 (259) 19 (114) 
5.3.1.2. Multiplexity of media use 
While the average pair used 2.3 media, how many pairs used only one medium, or used 
many media? Did each pair make a choice about one or two media, or did some pairs use 
many media? 
 Of the 378 pairs, 27% used only one medium, 32% used two media, and 30% 
used three media (see Table 5-7). Few pairs used more than three media. Thus, neither 
Cerise as a whole, nor individual pairs, used all the media available. The use of few 
media, and only of particular types of media may result from the type of work pairs are 
engaged in; this is explored further in Chapter 7. It may also result from a limit to the 
number of media that a pair or an individual chooses to monitor. As other researchers 
                                                
22 Frequency of communication per medium was calculated by summing the reported frequencies for each 
pair via each medium and taking the median of these values, or, for the mean, dividing by the number of 
pair-medium combinations (approximately 378 x 2.3). This produces a mean frequency of communication 
of 114 times a year, which is approximately equal to the mean frequency per pair (259) divided by the 
mean number of media links per pair (2.3). 
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have suggested, the development of critical mass for one system may come at the cost of 
critical mass on another communication system (Kraut, Cool, Rice & Fish, 1994; Yin, 
1981). The results here suggest that this may not be because one medium is more or less 
useful than another, but rather because pairs can or will handle communication via only a 
limited number of media. 
Table 5-7: Number of pairs by media multiplexity 
Level of  Pairs Links 
media multiplexity n % n % 
1 101 27  101 x 1= 101 12 
2 122 32 122 x 2 = 244 28 
3 115 30 115 x 3 = 345 40 
4 32 8   32 x 4 = 128 15 
5 6 2   6 x 5 = 30 4 
6 2 1   2 x 6 = 12 1 
All 378 100% 860 100% 
5.3.1.3. Frequency of communication 
When examining information exchange relationships it was found that the more 
relationships a pair maintained the more frequently they communicated as a pair and the 
more they communicated per relationship. This suggested that more multiplex ties reflect 
a deeper, more detailed approach to tasks for these pairs. Is the same relation between 
number of links and frequency of communication present for media links? In fact it is. 
The more media links a pair maintained, the more frequently they communicated as pairs, 
and the more frequently they communicated per media link (see Figure 5-4, Table 5-8). 
There was a significant positive correlation between the number of media a pair used and 
their log frequency of communication as a pair (r=.72, p<.01), and their log frequency of 
communication per link (r=.57, p<.01).  
 Thus, just as for communication per relationship, communication across media 
was not a matter of spreading a fixed amount of communication across a number of 
media. The amount of communication increased overall, and increased per medium, with 
the number of media used. Pairs with low media multiplexity were weakly connected by 
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media, and maintained their connection only occasionally, whereas those whose ties were 
based on more media show a more communication intensive tie. Those using only one 
medium to communicate used it only once every two months (median 5 times a year), 
those using two media communicated twice monthly (median 27 per pair). At three media 
pairs are maintaining their tie more regularly, communicating approximately three times 
a week (media 147), and the 11 pairs using four, five or six relationships communicated 
on a daily basis (medians 358, 1884, and 5329 per pair; see Table 5-8).  
 Media multiplexity is also correlated with multiplexity of information exchange 
relationships: the more relationships a pair maintained, the more media they used to 
communicate. There was a significant positive correlation between the number of 
information exchange relationships a pair maintained and the number of media links they 
maintained (r=.68, p<.01). 
 Thus, the more relationships a pair maintained, the more they communicated, and 
the more media they used to communicate. The higher number of relationships to 
communicate about, and the higher frequency of communication they maintain, may lead 
these pairs to need or want to continue to communicate throughout the day or week, 
whether or not they are co-located at that particular time. As will be shown in the next 
section, as the need or desire to communicate increases, communications by these pairs 
spread to make use of media that allow communication at different times and different 
places, such as email and the telephone. 
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Figure 5-4: Frequency communication by media multiplexity 
A. Mean and median frequency of communication per pair (for five or more pairs) 
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B. Mean and median frequency of communication per media link (for five or more pairs) 
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Table 5-8: Frequency of communication by media multiplexity 
Level of Pairs Links 
media multiplexity mean median mean median 
1 17 5 17 5 
2 99 27 50 10 
3 324 147 108 35 
4 698 358 175 52 
5 2286 1884 457 216 
6 5329 5329 888 362 
Note: Numbers in italic indicate fewer than five pairs. 
Correlation coefficients: Media multiplexity x log frequency of communication per pair: r=.72, p<.01 
 Media multiplexity x log frequency of communication per link: r=.57, p<.01 
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5.3.1.4 Summary 
The data on media use for Cerise as a whole shows that Cerise members use only half the 
available media to communicate. Examining this data across levels of media multiplexity 
shows that almost all pairs use only a few media to communicate (usually three or fewer). 
Multiplexity is again correlated with frequency of communication per pair and with a 
pair's frequency of communication per media link: those who use more media 
communicate more frequently as pairs and per link. Media multiplexity is also correlated 
with information multiplexity. It appears that as the need or desire to communicate 
increases, communication spreads to more media. Which media these are is explored 
next. 
5.3.3. Which Media Were Used by Cerise Pairs? 
As in the previous section, the question of "which media" is examined in two ways. First, 
the average behaviour of Cerise members per medium is summarized. Second, 
distributions of media by multiplexity are examined to see whether there is a hierarchy of 
media use, with some media used by those who are weakly interconnected, and others by 
pairs who are more highly interconnected. 
5.3.3.1. The six media 
As explained in Haythornthwaite et al. (1994, 1995), the main media used in Cerise were 
face-to-face unscheduled and scheduled meetings, and email, with little use of the 
remaining three media, telephone, fax, and videoconference. These three main media 
accounted for 94% of all media links, dominating communication patterns in Cerise (see 
Figure 5-5, Table 5-9). Thus, the two media used by each pair were likely to be drawn 
from these three media. 
 The use of each of the six media is described using the same measures as for 
information exchange relationships: number of pairs using each medium, frequency of 
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communication, and distribution of media by multiplexity. The figures and tables that are 
referred to throughout this section are presented first, then the descriptions of results for 
each medium. 
 Figure 5-5, Figure 5-6 and Table 5-9 give the percentage of the 378 pairs using 
each medium to communicate, the percentage of total media links accounted for by that 
medium, and the frequency of communication. For example, 338 of the 378 pairs (89%) 
used unscheduled meetings to communicate at a median rate of 36 times a year, and 
accounting for 338 of the 860 media links (39%; see Table 5-9). 
Figure 5-5: Percentage of pairs and percentage of links by medium 
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Figure 5-6: Frequency of communication via each medium 
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Table 5-9: Number and percentage of pairs and links by medium 
 
 
Medium: 
Number of 
pairs and 
media links 
 
Percent of 378 
pairs 
 
Percent of 860 
media links  
Frequency of communication 
per medium: 
median (mean)  
Unscheduled Meetings 338 89 39 36 (145) 
Scheduled Meetings 295 78 34 9 (74) 
Email23 172 46 20 24 (136) 
Telephone 31 8 4 12 (95) 
Fax 10 3 1 21 (26) 
Videoconference 14 4 2 12 (17) 
 Table 5-10 shows which media were used in combination with which other 
media. In the same manner as Table 5-5 above in the section on information exchange 
relationships, each column gives the number of pairs maintaining each level of media 
multiplexity (i.e., using one to six media to communicate). Under each column is the 
number and percent of pairs who used each medium. For example, of the 101 pairs who 
used only one medium, 67 used unscheduled meetings, 33 used scheduled meetings, and 
one pair used email. Totals give the total number of media links maintained by the pairs 
                                                
23 The number of unique face-to-face pairs was 377. Thus, for the 6 information exchange relationships 
considered in this research, there was in fact one "virtual pair." The respondent reported maintaining their 
information exchange relationship(s) via email and no other media. The respondent did report face-to-face 
communication with this correspondent on a question regarding overall work that is not included in the 
current analysis, therefore the pair was not completely a "virtual pair." 
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in each level of multiplexity. Percentages total to 100 times the level of multiplexity (e.g., 
for those who used three media, the total percentage is 100 x 3=300). 
Table 5-10: Number and percentage of pairs by medium and media multiplexity 
 Level of media multiplexity 
Type - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
of 
Medium 
 
n 
% of 
101 
 
n 
% of 
122 
 
n 
% of 
 115 
 
n 
% of 
32 
 
n 
% of 
6 
 
n 
% of 
2 
U 67 66 116 95 115 100 32 100 6 100 2 100 
S 33 33 108 89 114 99 32 100 6 100 2 100 
E 1 1 18 15 113 98 32 100 6 100 2 100 
T   1 1 2 2 21 66 5 83 2 100 
F       3 9 5 83 2 100 
V   1 1 1 1 8 25 2 33 2 100 
All 101 100 244 200 345 300 128 400 30 500 12 600 
U: unscheduled meetings; S: scheduled meetings; E: email; T: telephone; F: fax; V: videoconference 
 Overall, unscheduled and scheduled face-to-face meetings were used by more 
pairs than other media; however, unscheduled meetings and email were used most 
frequently. The levels of multiplexity at which different media appear in Cerise 
communication patterns shows a consistent pattern (see Table 5-10). When only one 
medium was used it was almost always a face-to-face meeting (with twice as many media 
links for unscheduled meetings compared to scheduled meetings). When two media were 
used, face-to-face meetings still predominated with near equal use of scheduled and 
unscheduled meetings, while email accounted for only a small proportion of the media 
links. When three or four media were used, email, scheduled meetings and unscheduled 
meetings occurred in equal proportions, with telephone use picking up with the use of 
four different media. There was a particularly high number of videoconference users at 
four media. Since some of these pairs were working on the development of this system, 
the addition at this level may have been due to pairs adding development work onto a 
"normal" pattern of communication via three media. That is, where they would normally 
have used only three media to accommodate the closeness or communication rate of the 
pair tie to monitor communications, they may have added videoconference because its 
development was part of their job. Fax use was added as the last medium, and it was 
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added only by pairs who already used at least three other media. Few pairs (8 out of 378) 
maintained communication through five or six different media.  
5.3.3.2. Unscheduled meetings 
Unscheduled meetings were the most common means of communication, linking 89% of 
pairs, accounting for the largest portion of the 860 media links (338 links, 39%; see Table 
5-9), and appearing at the lowest level of multiplexity. Communication via this medium 
was most frequent, and occurred at a median rate of three times a month and a mean rate 
of nearly three times a week (median 36, mean 145 times a year; see Figure 5-5, Figure 
5-6 and Table 5-9). 
 In this co-located environment opportunities for spontaneous meetings abound: in 
classes, meetings, hallways, laboratory areas, or the cafeteria. The high incidence of such 
face-to-face encounters shows that pairs were on site at the same time and that Cerise 
members could and did make use of spontaneous encounters to exchange information, 
i.e., that they did not just pass each other in the hallway without conversing. This is also 
in keeping with expectations about R&D environments, in which spontaneous encounters 
are considered extremely important for the whole work process. The particularly high 
frequency of interaction via face-to-face means is considered to be conducive to the 
establishment of successful working relationships (see Kraut, Egido & Galegher, 1990; 
Kraut, Fish, Root & Chalfonte, 1990), and especially important for the discussion of tasks 
with uncertain solutions as in an R&D environment (Van de Ven, Delbecq & Koenig, 
1976). Thus, the collaborative environment in Cerise can be seen to be both a product and 
a consequence of the opportunities for face-to-face interaction and the type of work 
carried out in Cerise. Collaboration is a constantly emerging characteristic of the 
environment. 
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5.3.3.3. Scheduled meetings 
Scheduled meetings also linked a very high proportion of Cerise pairs: 78% of pairs 
reported communicating in scheduled meetings. The frequency of communication via 
scheduled meetings was much lower than via unscheduled meetings, occurring at a 
median communication rate of nine times a year, and at a mean rate of between one and 
two times a week (mean 74 times a year; see Figure 5-6, Table 5-9). The mean frequency 
of scheduled meetings is in keeping with the frequency of classes and research meetings, 
and suggests that most pairs did meet regularly in scheduled meetings, i.e., that they were 
not working alone but instead with organized interaction with others. The lower median 
rate reflects the fact that not all Cerise pairs meet in every class or research meeting. The 
need to meet in classes also accounts for the presence of scheduled meetings for pairs 
who used few media. This may have been the only forum in which these pairs met and 
communicated. 
 The lower frequency of scheduled meetings compared to unscheduled meetings or 
email may reflect differences in their duration, with scheduled meetings taking more 
time, and perhaps reaching more people simultaneously. These conditions may also make 
the scheduled meeting more efficient, with many issues dealt with during one meeting. 
However, the data that was collected indicates occurrences only, not duration, efficiency, 
or number present at such meetings. 
5.3.3.4. Electronic mail 
Email was the third most commonly used medium: 46% of Cerise pairs were linked by 
this medium. Email communications occurred at a median rate of twice a month (24 
times a year) and a mean rate of between two and three times a week (mean 136 times a 
year; see Table 5-9, Figure 5-6). While email reached fewer pairs than the face-to-face 
means of communication, those who communicated via email used it frequently relative 
to other media. 
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 Since the frequency of communication via email more closely matches that of 
unscheduled than scheduled meetings, it suggests that the way in which email was used 
more closely matches a spontaneous form of interaction than a scheduled one. The 
frequent interactions suggest shorter message and answer sessions: short questions or 
comments that could be processed and answered quickly, maintaining the interactive 
nature of the medium and sustaining the high interaction rate. It also may indicate that 
email messages, like unscheduled encounters, demanded a high attention rate, requiring 
an answer within a short time span. Again, this leads to a high interaction rate. 
Furthermore, if questions were answered quickly via this medium, this reinforces the use 
of the medium (McGrath, 1984), which leads to further use of the medium, and continued 
maintenance of critical mass (Markus, 1990). 
 Email use is present only after pairs have established a personal connection via 
face-to-face meetings. Such a connection may be unavoidable: new members of Cerise 
may meet first in classes and in hallways before they become accustomed to the use of 
the email system and its local conventions. Once the interpersonal connection is made 
face-to-face, they can then add the email connection. Note that they do not drop the face-
to-face component. It is not surprising to find that co-located individuals use face-to-face 
communication before they use email, but even among members who may be in their 
later years of doctoral study, there is no progression to a "virtual-only" tie, i.e., a tie based 
on mediated communication only. However, the need to use local equipment throughout 
their doctoral career may mean that students still visit and remain on campus. It is also 
possible that since the questionnaire was delivered to those who were on campus, it may 
not have been completed by those who maintained "virtual-only" ties. It would be 
interesting to follow individuals after graduation to see if their connection transforms to a 
"virtual-only" tie. 
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5.3.3.5. Telephone, fax, videoconference 
Telephone, fax, and videoconference were used by few pairs in Cerise. The telephone 
linked 31 pairs who communicated at a median rate of once a month (12 times a year) 
and a mean rate of close to twice a week (95 times a year; see Figure 5-6, Table 5-9). For 
these pairs, the telephone provided a relatively strong link; however, for Cerise as a 
whole, the telephone was not a main means of interaction. The lack of use of the 
telephone suggests that local, rather than societal, norms are in operation with respect to 
the use of this medium. Since schedules vary, and telephones were available only in 
relatively public areas (e.g., in the Cerise laboratory), it may have been difficult to reach 
others via the telephone. In this case, email, with its asynchronous features may have 
supplanted the use of the telephone in Cerise (Kraut, Cool, Rice & Fish, 1994; Yin, 
1981). 
 Another reason email may have supplanted the telephone is because it provides a 
leaner means of communication, i.e., fewer social cues. Cerise faculty report that some 
members will not use the phone to contact faculty. For such members, the attenuation of 
cues relating to status may make it easier to use email. The lack of immediacy of email 
may make it preferable for communication with faculty. Thus, instead of the reduced 
cues leading to an attenuation of behaviour associated with status recognition as 
suggested by some researchers (Culnan & Markus, 1987; Kiesler & Sproull, 1992; 
Sproull & Kiesler, 1991), status in fact does affect media use, as argued by Weisband, 
Schneider, & Connolly (1995), but its effect may be to change the choice of media used.   
 Fax and videoconferencing linked even fewer pairs, at even lower frequency: 10 
pairs maintained a fax link, communicating twice a month (median 21 times per year; 
mean 26); 14 pairs maintained a videoconference link, communicating monthly (median 
12 times a year; mean 17 times a year). Note again that the videoconferencing system 
was under development at the time the data was collected. The usage reported here 
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indicates the degree to which videoconferencing was integrated into the general operation 
of Cerise, i.e., that it was used to communicate about the six information exchange 
relationships that described interactions in Cerise. As a new medium, with few sites 
connected, it is apparent that it was not yet fully integrated into the work processes in 
Cerise. 
 Telephone, fax, and videoconference are used only after both a face-to-face 
connection, and an email connection are established. Thus, these media are further "add-
ons" in the communication environment of Cerise. Email is the first add-on to face-to-
face, then the telephone, then videoconference and fax. Thus, in Cerise, all media are 
"add-ons" to the face-to-face meeting, rather than independent means of communication 
in their own right. 
5.3.4. Summary of Media 
Communication by Cerise pairs always included face-to-face contact, both unscheduled 
and scheduled, before email, and email before the use of other media. There was a strong 
physical presence component for communication in Cerise consistent with the type of 
R&D work carried out in the group and the type of interactions found to support such 
work (Kraut, Egido & Galegher, 1990; Kraut, Fish, Root & Chalfonte, 1990; Van de Ven, 
Delbecq & Koenig, 1976). This could be a serendipitous encounter between co-located 
pairs or a scheduled contact precipitated by the formal workings of the academic 
environment. In addition there was a strong email component to Cerise communications: 
contact via email was frequent for the nearly half of Cerise pairs who added this medium 
to their face-to-face communications, and its frequency of use suggests that it was used in 
a manner similar to unscheduled encounters.  
 As also found by other researchers, email provides a complement to face-to-face 
communication (McKenney, Zack & Doherty, 1992; Rice & Case, 1983). For Cerise 
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members, email extends communication capabilities allowing frequent interaction when 
pairs are not necessarily physically or temporally co-located. Email may also have been 
used instead of the telephone when Cerise members want to maintain distance from 
others, e.g., when communicating with faculty. In this way, the reduced cues of the email 
environment, including the lack of social presence and immediate feedback make it the 
preferred means of communication (Finholt & Sproull, 1990; Kiesler & Sproull, 1992). 
The pattern of media use across levels of multiplexity shows that email was added onto 
face-to-face connections, and that telephone, fax and videoconference were added onto 
face-to-face plus email connections.  
 Results on frequency of communication and multiplexity presented in the 
previous section for information exchange relationships, and in this section for media, 
suggest that media are added to a communication repertoire by those with a need or 
desire to communicate more frequently both as pairs and about each relationship they 
maintained. As the number of relationships pairs maintain becomes greater, and the 
communication frequency higher, more media are used to convey these communications. 
It might be said that work expands to fill the media available.  
 However, there is a limit to the expansion: few pairs expand to fill all six media, 
and only 10% use more than three media. Do pairs drop one means of communication in 
favour of another in order to maintain this limit? The results here suggest that that may be 
the case for mediated communication, with pairs dropping telephone use in favour of 
email, which would be in agreement with the expectations of other researchers (Kraut, 
Cool, Rice & Fish, 1994; Rice & Case, 1983; Yin, 1981). However, since the data is 
cross-sectional it is not possible to determine whether the email users were telephone 
users in the past. Pairs certainly do not drop face-to-face communication in favour of 
mediated communication. Email, phone, fax and videoconference use are all add-ons to 
face-to-face communication. And, for those who need it, the telephone is an add-on to 
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email. What is evident here is that email has achieved critical mass, but not at the expense 
of face-to-face means of communication. What cannot be read from this data is whether 
that has come at the expense of telephone communication. 
5.4. THE INTERACTION OF INFORMATION EXCHANGE RELATIONSHIPS 
AND MEDIA USE 
The previous sections evaluated separately the basic information exchange behaviour and 
the basic media use behaviour of Cerise members. Knowing now that the baseline 
behaviour of Cerise members is to maintain three information exchange relationships via 
2.3 media, it is possible to look at information-media behaviour. There are two aspects to 
be examined.  
 First, baseline information-media behaviour is examined by looking at the number 
of information-media (IM) combinations maintained by pairs, including how many media 
are used to support each relationship, and the how many relationships each medium 
supports.  
 Second, information-media combinations are examined to see whether 
communication behaviour conforms to expectations from the research literature. What 
media are used to support which relationships is examined to see what the actual 
message-medium fit is in Cerise. The research literature on media use described in 
Chapter 2 suggests that there is an optimum message-medium fit that allows the most 
efficient transfer of information. Past research suggests that rich information, such as 
communications involving intellectually difficult concepts, negotiation, commitment to a 
course of action, or socially sensitive material, is best communicated via rich media, i.e., 
those that allow interactive discussion, immediate feedback, and include non-verbal cues 
such as facial expression and tone of voice (Daft & Lengel, 1986; Fish, Kraut, Root & 
  
141 
Rice, 1992; Kiesler & Sproull, 1992; Rice, 1987). There is also evidence that while 
individuals may prefer to use media in accordance with these principles, they actually use 
what is mandated, available, convenient to them as senders, or reduces their exposure to 
others (Culnan, 1983; Markus, 1992, 1994a, 1994b). The data on Cerise communications 
is examined to see whether there are patterns of media use consistent with social presence 
theory and media richness theory. 
5.4.1. How Many Different Information-Media Combinations Were Maintained by 
Cerise Pairs? 
As in previous sections, the question of "how many information-media links" is 
examined first for the average behaviour of Cerise members, and then by distributions of 
multiplexity of information-media links. 
5.4.1.1. Mean number of information-media links 
Six relationships and six media linked Cerise pairs, for a potential total of 36 
information-media (IM) links per pair. If each pair maintained three information 
exchange relationships and used 2.3 media to communicate about each relationship, they 
can be expected to maintain 7.0 IM links per pair (see Table 5-11).  
 Counting the actual number of media used by each pair to communicate about 
each type of relationship shows a total of 1964 IM links, for a mean of 5.2 links per pair 
(median 4, see Table 5-11; range one to 22, see Table 5-12). Since the actual number of 
IM links is smaller than the potential 2608 (3.0 x 2.3 x 378), pairs must have been using 
fewer media to communicate about some information exchange relationships than they 
used overall, i.e., different sets of media, or subsets of media, were used for different 
relationships. 
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Table 5-11: Total number of information-media links for all 378 pairs 
Potential links:24 
 number of pairs 
x mean no. of relationships 
 x mean no. of media links 
 
Actual links 
(Percent of 2608 
potential links) 
 
Mean (median) 
number of  IM 
links per pair 
Frequency of 
communication 
per pair: 
mean (median) 
Frequency of 
communication 
per IM link: 
mean (median)25 
378 x 3.0 x 2.3 = 2608 1964 (77%) 5.2 (4) 259 (43) 50 (12) 
 
5.4.1.2. Multiplexity of information-media links 
While pairs maintained an mean of 5.2 IM links, the number of links ranged from one to 
22, with over half the pairs (55%) maintaining one to four IM links, and 3% maintaining 
15 or more IM links (see Table 5-13). Thus, as before, many pairs are found to maintain 
few relationship, via few media. Those who do maintain higher levels of multiplexity 
maintain more information exchange relationships. Those who maintain five or six 
relationships (69 + 16 pairs) maintain five to 22 IM links, whereas those maintaining one 
to four relationships maintain one to 11 IM links (see Table 5-12). 
Table 5-12: Range of information-media links 
Number of  
relationships 
 
n 
Range of IM links Mean (median) number of 
media per pair 
1 103 1 to 4 1.4 (1) 
2 64 2 to 6 1.9 (2) 
3 60 3 to 8 2.3 (2) 
4 66 4 to 11 2.6 (3) 
5 69 5 to 21 3.2 (3) 
6 16 7 to 22 3.8 (4) 
5.4.1.3. Multiplexity and frequency of communication 
In earlier sections it was shown that the frequency of communication per pair and per link 
increased with the number of relationships maintained and the number of media used. As 
                                                
24 An alternate potential number of links can be defined based on all six information exchange relationships 
and all six media. If all 378 pairs used all media to communicate about all information exchange 
relationships, the potential number of links would be 13608 (378 x 6 x 6). Based on this larger set, actual 
IM links represented 14% of all potential links. The smaller potential number of links is used here to 
examine the interaction of information exchange with media use, given the already described information 
exchange and media use behaviour. 
25 Frequency of communication per IM link was calculated by summing the reported frequencies for each 
pair for each relationship via each medium and taking the median of these values, or, for the mean, dividing 
by the number of IM combinations across by all pairs (approximately 378 x 5.2). This produces a mean 
frequency of communication of 50 times a year, which is approximately equal to the mean frequency per 
pair (259) divided by the mean number of media links per pair (5.2). 
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can be expected, frequency of communication was also correlated with the number of IM 
links a pair maintained, which is another way of examining the same interactions. The 
number of IM links maintained by the pair was positively correlated with the log 
frequency of communication by the pair (r=.76, p<.01), and with the log frequency of 
communication per IM link (r=.53, p<.01; see Figure 5-7, Table 5-13).  
 Again, results show that pairs who maintained more relationships and used more 
media, communicated more frequently than those who maintained few relationships via 
fewer media. Another way of looking at this result is to say that the closer the tie, in 
terms of multiplexity and frequency of contact, the more communication spreads across 
the available media. As mentioned above, as the need or desire to communicate increases, 
the number of channels used to communicate increases.  
 
Figure 5-7: Frequency of communication by multiplexity of information-media links 
A. Mean and median frequency of communication per pair 
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Note: After multiplexity of 15, there are fewer than five pairs per level (see Table 5-13). 
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B. Mean and median frequency of communication per IM link 
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Note: After multiplexity of 15, there are fewer than five pairs per level (see Table 5-13). 
Table 5-13:  Frequency of communication by multiplexity of information-media links 
 
 
Level of IM  
 
Pairs 
(378) 
Frequency of  
communication per pair 
 
IM links 
(1964) 
Frequency of  
communication per 
link 
multiplexity n % median mean n % median mean 
1 68 18 3 11 68 3 3 11 
2 59 16 13 25 118 6 3 13 
3 45 12 28 57 135 7 6 19 
4 34 9 31 52 136 7 2 13 
5 38 10 88 151 190 10 12 30 
6 28 7 73 214 168 9 4 36 
7 17 4 206 223 119 6 12 32 
8 16 4 248 560 128 7 13 70 
9 15 4 147 238 135 7 8 26 
10 11 3 476 584 110 6 24 58 
11 13 3 339 499 143 7 12 45 
12 6 2 510 841 72 4 25 70 
13 5 1 1549 2447 65 3 54 188 
14 6 2 991 912 84 4 29 65 
15 6 2 662 1347 90 5 24 90 
16 2 0.5 249 249 32 2 7 16 
17 2 0.5 1534 1534 34 2 42 90 
18 3 0.7 196 555 54 3 12 31 
19 1 0.2 293 293 19 1 6 15 
20 0 0 - - 0 0 - - 
21 2 0.5 5772 5772 42 2 81 275 
22 1 0.2 2264 2264 22 1 104 103 
Note: Numbers in italic indicate fewer than five pairs. 
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Correlation coefficients:  Multiplexity by log frequency of communication per pair: r=.76, p<.01 
 Multiplexity by log frequency of communication per link: r=.53, p<.01 
5.4.2. Which Information-Media Combinations Were Used by Cerise Pairs? 
To examine IM links in more detail, summaries of media use for each information 
exchange relationship, and of information exchange via each medium are examined first, 
and then the more detailed relationship by medium combinations are examined. The 
summaries begin to draw the picture of message-media use in Cerise, showing both how 
many media were used to support different relationships, and how many relationships 
were maintained via each medium. Since this research examines the use of media, rather 
than the use of a medium in isolation, this section gives an overview of what the norms 
are for spreading communications across media in Cerise. 
5.4.2.1. Mean number of media per relationship 
Differences are present in the number of IM links maintained for each relationship, but 
most of that variation is attributable to differences in the number of information exchange 
relationships maintained by pairs and not to differences in media use. The percentage of 
IM links maintained for each relationship is very similar to the percentage of information 
exchange links maintained per relationship (see Figure 5-8). This means that the number 
of media used for each type of relationship shows little variation, i.e., that the number of 
media used per relationship is nearly constant.26 
 Dividing the number of information exchange links by the number of IM links 
gives the mean number of media used per relationship (see Table 5-14). This is an 
important measure since it indicates how readily pairs could communicate regarding 
                                                
26  If exactly the same number of media were used for each relationship the percentages would be identical. 
For example, if 2 media on average were used for each relationship, the total number of IM links would be 
2232 (2 x 1116), and the number of IM links per relationship would be 430 (19%), 430 (19%), 240 (11%), 
424 (19%), 652 (29%), and 56 (3%). In the actual results, the low number of media used for Major 
Emotional Support does not affect overall percentages of IM links because there are so few links for this 
relationship. Excluding Major Emotional Support, the number of media used per relationship ranges from 
1.5 to 2.0. 
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different relationships via different media. If a particular type of information can only be 
or is only communicated in one manner by each pair, then the mean number of media per 
relationship will be near one. 
Figure 5-8: Percentage of information-media links and percentage of information 
exchange links by relationship 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
Table 5-14: Number and percentage of information-media links by relationship 
 
 
 
Relationship: 
 
Number 
(percent) of  
IM links 
Number 
(percent) of 
information 
exchange links 
 
Mean number 
of media per 
relationship 
Frequency of 
communication per 
medium:27 
median (mean) 
Receiving Work 391 (20) 215 (19) 1.8 14 (73) 
Giving Work 426 (22) 215 (19) 2.0 14 (75) 
Collaborative Writing 240 (12) 120 (11) 2.0 10 (32) 
Computer Programming 323 (17) 212 (19) 1.5 13 (15) 
Sociability 548 (28) 326 (29) 1.7 12 (43) 
Major Emotional Support 36 (2) 28 (3) 1.3 10 (35) 
All relationships 1964 (100) 1116 (100) 1.8 12 (50) 
                                                
27 Frequencies represent the annual communication per information-media link collapsed across 
information exchange relationships, i.e., the mean and median frequency at which pairs communicated 
about a particular relationship via each medium. The frequency of communication per relationship given 
above in Table 5-4 can be derived by multiplying the mean number of media per relationship by the 
frequency of communication per medium. For example, for Receiving Work, the mean communication rate 
of 73 times a year via each of 1.8 media approximately equals the 132 times a year for Receiving Work 
given in Table 5-4; for Giving Work, 75 x 2 approximately equals the 149 in Table 5-4; etc. 
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 Overall, pairs used a mean of 1.8 (1964 IM links/1116 information exchange 
links) media to communicate about all relationships (see Table 5-14). This seems at odds 
with results in the previous section that showed pairs used a mean of 2.3 media to 
maintain all relationships (860 media links/378 pairs). This difference exists because 
pairs were using more media overall than they used to maintain each relationship. For 
example, if a pair used unscheduled meetings and email to communicate about 
Sociability, and unscheduled meetings, scheduled meetings and email to communicate 
about Receiving Work, their total number of media would be three and their total number 
of IM links would be five. Summarized across their two relationships, the pair would use 
a total mean of 2.5 media (5 IM links/2 information exchange links). In this way the 
mean number of media based on IM links is lower than the mean based on media links.  
 The lower mean number of media across IM links (1.8) relative to the total 
number of media used (2.3) shows that Cerise pairs were either using a subset of their 
total media choices for some relationships, or that they were using different media for 
different relationships. Both of these conditions suggest that the choice of media may be 
affected by the type of task, i.e., that a set of media useful for one task is not the same set 
that is useful for another task even for the same pair. This may be because the type of 
information cannot be conveyed via a particular medium, but it may also be because the 
information does not need to be delivered immediately, because different media are used 
with different correspondents, etc. This is explored further throughout this dissertation. 
 Across relationships, Cerise members used 1.3 to 2.0 media on average to 
communicate about each type of relationship. More than the average number of media 
per relationship (1.8) were used to maintain Giving Work (2.0) and Collaborative Writing 
(2.0). Average numbers of media were used for Receiving Work (1.8) and Sociability 
(1.7) relationships, and fewer than average for Computer Programming (1.5), and for the 
rarely maintained Major Emotional Support relationship (1.3). Since Cerise members 
  
148 
used 2.3 media on average, and those were usually unscheduled meetings, scheduled 
meetings or email, these 1.3 to 2.0 media were likely to be chosen from that set. As will 
be shown later in this chapter, half the IM links are unscheduled links, and one-quarter 
are scheduled and email links, with some variation across relationships.  
 Thus, relationships that support the day-to-day work of Cerise are conveyed 
through more media. The "basic" set of relationships in Cerise, Receiving Work, Giving 
Work and Sociability, plus Collaborative Writing, the work relationship maintained by 
pairs in more multiplex ties, were each supported through more media. This suggests that 
the number of media used is related to the importance of the relationship to the pair, and 
in Cerise these four relationships are important because they are frequently maintained by 
many pairs. If importance of the relationship is the key to media use, this does not 
conform to expectations from social presence theory and media richness theory. This will 
be discussed further below when the types of media used are examined. 
 Since each relationship shows some use of more than one medium, it appears that 
Cerise pairs do not confine themselves to a single means of communication; however, 
neither do they make use of many media since the highest average for any relationship is 
only 2.0 media (see Table 5-14). This raises the question of whether there is some kind of 
"cognitive limit" to the number of communication channels a pair will use. Clark and 
Brennan's (1991) principle of least collaborative effort suggests that pairs find a means of 
communicating that represents the least effort for both members of the pair. While the 
choice of channels need not be limited to only one medium, results here suggest that it is 
limited to a few media. The choice of which media may depend on individual differences 
among pairs, and it may depend on the type of task. Pairs may find a set of media that 
best suits them as a pair — a set that matches their joint work and time habits — and then 
continue to use that set for all tasks. Alternately, they may find a set that best suits their 
communication needs for a particular task, e.g., using face-to-face media to convey 
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emotional support. This set may combine the pair's media preference with the 
requirements of the task. For some tasks they may use one of their two preferred media, 
and for another task they may use both of their preferred media.  
 There may also be a "cognitive limit" to the total number of media a pair is 
willing to monitor. This total number may be partly determined by what media have 
reached critical mass within the group, and which media individuals must monitor to 
receive group broadcast messages. A pair may then choose their communication media 
based on the set they already must monitor. In this case, the group communication norm 
establishes the set of media from which pairs can choose. 
 Communication rates per IM link for the information exchange relationship 
followed the pattern described in the earlier section on information exchange 
relationships. The highest communication rates were shown for Receiving Work and 
Giving Work, followed by Sociability, Collaborative Writing and Major Emotional 
Support, and Computer Programming (see Table 5-14). 
5.4.2.2. Mean number of relationships per medium 
Summarizing IM links across media shows how many relationships were maintained via 
each medium (see Table 5-15). This measure indicates how well adapted the medium was 
for the exchange of many different types of information. In Cerise, where pairs 
maintained a mean of three information exchange relationships, only unscheduled 
meetings carried close to the mean (2.7 relationships). Scheduled meetings and email 
were used to maintain two relationships (2.1 and 2.0); the telephone for 1.7; fax for 1.4 
and videoconference 1.3 relationships (see Table 5-15, Figure 5-9). This suggests that 
unscheduled meetings were likely to be used to maintain each of the relationships a pair 
maintained while other media were used more selectively, with the least popular means 
of communication (fax, videoconference) used most selectively.  
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 This also shows how important the unscheduled meeting is to communication in 
Cerise since not only does it carry a high frequency of communications, it also carries the 
highest number of types of information. This result supports efforts of researchers to 
accommodate unscheduled encounters when replicating face-to-face interactions among 
non-co-located pairs (e.g., Fish, Kraut, Root & Rice, 1992). 
Figure 5-9: Percentage of information-media links and percentage of media links by 
medium 
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Table 5-15: Number and percentage of information-media links by medium 
 
 
 
Medium: 
 
Number 
(percent) of  
IM links 
 
Number 
(percent) links 
per medium 
 
Mean number of 
relationships per 
medium 
Frequency of 
communication per 
relationship:28 
median (mean) 
Unscheduled 915 (47) 338 (39) 2.7 12 (54) 
Scheduled 622 (32) 295 (34) 2.1 9 (35) 
Email 342 (17) 172 (20) 2.0 13 (69) 
Telephone 52 (3) 31 (4) 1.7 12 (57) 
Fax 14 (1) 10 (1) 1.4 12 (19) 
Videoconference 19 (1) 14 (2) 1.3 12 (13) 
All Media 1964 (100) 860 (100) 2.3 12 (50) 
                                                
28 Frequencies represent annual communication per information-media link collapsed across media, i.e.,  
i.e., the mean and median frequency at which pairs communicated via a particular medium about each 
relationship. In the same manner as for Table 5-14, the frequency of communication per medium given in 
Table 5-9 can be derived by multiplying the mean number of relationships per medium by the frequency of 
communication per relationship. For example, for unscheduled meetings, the communication rate of 54 
times a year regarding each of 2.7 relationships approximately equals the 145 times a year for unscheduled 
meetings given in Table 5-9; for scheduled meetings, 35 x 2.1 approximately equals the 74 in Table 5-9; 
etc. 
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 Higher mean frequencies of interaction were shown for relationships maintained 
via email, unscheduled meetings, and the telephone among the pairs who used these 
media. In general, the telephone has not appeared to be an important means of 
communication for Cerise as a whole; however, these results indicate that among pairs 
who did use the telephone, it was used as a relatively frequent means of contact for each 
relationship it supported. Thus, the use of this medium appears to depend on who is 
communicating with whom. 
 There may be a number of reasons for this high frequency of interaction found for 
email, unscheduled meetings, and the telephone. These media may restrict users to a short 
exchange: the unplanned aspect of unscheduled meetings and, in most cases, of incoming 
telephone calls may permit only a short interruption of the recipient's schedule; for email, 
the need for typing may affect the sender's desire to convey long messages. However, the 
high frequency of interaction suggests that the short exchange is not an unwelcome 
interaction, but rather the means by which Cerise members accomplish the 
communication. This also suggests that it may be the short question and answer that is of 
importance for communications in an R&D environment rather than the face-to-face 
interaction of an unscheduled meeting. Thus, these three media may be used within 
Cerise for the types of communications that require short question and answer. 
 Contrast the use of these three media with the frequency of interaction via 
scheduled meetings. The mean and median communication rates per relationship were 
lower for the two links maintained via this medium. Scheduled meetings can be expected 
to include a longer period of interaction, e.g., few people schedule a five-minute 
interaction. Also, the administrative overhead in planning and organizing meetings may 
mitigate against their usefulness in Cerise, and may also lead to their being longer when 
they are arranged. Pairs may find it difficult to plan or set aside too many long periods of 
time for interaction, and therefore scheduled meetings do not occur on a daily basis. On 
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the other hand, longer interactions allow more questions and answers to be exchanged at 
one sitting and therefore may accomplish in one meeting what otherwise would take 
several exchanges via other media.  
 Each type of relationship may require both these long and short interactions. The 
data that has been collected does not specifically address the duration of meetings and it 
would be useful to have such a measure in the future. However, the data does show the 
mix of scheduled (presumably longer interactions) to non-scheduled (presumably shorter) 
interactions. Thus, by examining the use of all available media (rather than of one 
medium in isolation as done in previous studies), it is possible to see what mix of long 
and short, scheduled and unscheduled, face-to-face or text-based interactions were used 
for each type of information exchange, and to interpolate from that what types of 
interactions were necessary to accomplish each type of information exchange. The 
following section examines each relationship to see what combinations of media were 
used. 
5.4.2.3. Hierarchy of media use 
In the earlier section on media links, it was suggested that face-to-face communication 
was used by pairs before they added email to their repertoire, and that email was added 
before other media. An equivalent hierarchy may be present for communication about 
each relationship. This hierarchy may be related to norms of communication for the 
group, or to the types of interaction (long or short, scheduled or unscheduled, face-to-face 
or mediated) necessary to accomplish the task.  
 Since unscheduled meetings were used for more relationships than other media, 
this suggests that most types of information exchange relationships can make use of 
spontaneous, possibly short, interactions. Thus, it can be expected that unscheduled 
meetings will have been included more often in the set of media used to communicate 
about each relationship. Scheduled meeting or email communications can be expected 
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next. Whether the second means of communication is a scheduled meeting or email may 
depend on the type of relationship.  
 To investigate the hierarchy of media use, media use per pair was examined to see 
whether pairs always included unscheduled meetings, or whether they were as likely to 
use other media without including unscheduled meetings for each relationship. For five 
of the six relationships (Receiving Work, Giving Work, Collaborative Writing, Major 
Emotional Support, and Sociability), 85% or more of the pairs maintaining each 
relationship did used unscheduled meetings to maintain the relationship, and 94 to 100% 
used some form of face-to-face communication (either unscheduled or scheduled 
meetings; see Table 5-16). All pairs maintained relationships by using at least one of the 
three main media, i.e., there were no relationships maintained solely by one or more of 
telephone, fax, or videoconference. Thus, for these five relationships, pairs almost always 
included an unscheduled component to their interactions, and all but a few pairs always 
included face-to-face communication of some type.  
Table 5-16: Number and percent of pairs using unscheduled and/or scheduled 
meetings by relationship 
 Total number 
of pairs  
Pairs using 
unscheduled meetings  
Pairs using unscheduled or 
scheduled meetings 
Pairs using no face-to-face means 
of communication 
 N n % of N n % of N n % of N 
RW 215 191 89 214 99.5 1 0.5 
GW 215 198 92 210 97.6 5 2 
CW 120 103 86 113 94.2 7 6 
CP 212 120 57 212 100 0 0 
Soc 326 276 85 325 99.7 1 0.3 
MES 28 27 96 28 100 0 0 
Note:  For each relationship, all pairs used at least one of unscheduled, scheduled, or email for 
communication. 
 The type of media used can differ with the type of relationship. As might be 
expected for these co-located members of Cerise, face-to-face interaction, both scheduled 
and unscheduled, was extremely important. However, even with the overriding 
unscheduled meeting use, media use for Computer Programming differs from media use 
for the other five relationships. There was a much lower use of unscheduled meetings: 
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57% of pairs who maintained a Computer Programming relationship maintained it using 
unscheduled meetings compared to 86 to 96% for the other relationships (see Table 5-
16). However, the remaining pairs did not do without a face-to-face component: all pairs 
used at least one of unscheduled or scheduled meetings to communicate.  
 Computer Programming does not seem to be an ad hoc activity. This may reflect 
the fact that one of the two questions that comprise this relationship dealt with 
demonstrating one's own work: scheduled meetings were used by 162 of the 199 pairs 
who reported demonstrating their own work; 96 pairs used unscheduled meetings; and 
only 5 pairs used email (see Table 5-17). For the second Computer Programming 
question, collaboration on computer programming, communication followed the more 
familiar pattern of media use, with more pairs using unscheduled meetings than other 
means of communication (58 of 72 pairs used unscheduled meetings, 35 scheduled, 20 
email, and 7 other media; see Table 5-17). Thus, where demonstrating work was an 
integral part of collaborative programming, scheduled meetings become an important 
medium for this relationship.  
 Virtual connections, i.e., relationships maintained without face-to-face interaction, 
were found only for few pairs. The highest percentage of "virtual" communicators was 
found for Collaborative Writing: 7 pairs (6% of all pairs who maintained Collaborative 
Writing) reported maintaining this relationship via email without using a face-to-face 
means of communication. (One Collaborative Writing "virtual" pair also used fax; all 
other virtual communicators used email only.). It is interesting to note that even among 
these co-located pairs, some pairs maintained relationships virtually. However, the 
frequency of communication for these pairs in these relationships was quite low, 
indicating that they did not engage in these activities frequently (median (mean) rates: 
Receiving Work, one pair: 12 (12); Giving Work, five pairs: 12 (15); Collaborative 
Writing, seven pairs: 3 (6); Sociability, one pair: 2 (2)). The virtual connection may have 
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been sufficient for the very infrequent maintenance of these relationships, however, all 
those with a more frequently maintained relationship used face-to-face interactions. 
 Overall, there does seem to be a clear hierarchy of media. Unscheduled meetings 
were the main means of communication for all relationships except Computer 
Programming, with 85% or more of pairs including this means of communication for 
each relationship. The second means of communication was the scheduled meeting, and 
the third was email. These results also show that labelling communications as face-to-
face does not describe the type of interaction sufficiently. Face-to-face interactions can be 
scheduled or non-scheduled, and the type of information exchanged in each forum 
differs. Thus, in any effort to design media to replicate or enhance face-to-face 
communications, it is necessary to know whether it is the spontaneous or non-
spontaneous attributes of a particular task that needs to be addressed. 
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Table 5-17: Number of pairs using each medium to communicate about each question 
 Number of pairs 
 All U S E T F V 
Receiving Work (RW) 215       
Receiving disagreement  52 32 35 14 2 0 0 
Giving minor emotional support 77 68 19 6 4 0 0 
Giving disagreement in discussion 52 31 36 13 4 0 0 
Receiving support in discussion 111 74 65 29 2 0 1 
Receiving advice re work 139 121 51 41 8 1 0 
Receiving work assignments 43 25 30 30 3 0 3 
Receiving instructions re work 48 32 30 27 4 1 0 
Giving support in a discussion 132 95 70 27 4 0 2 
Giving Work (GW) 215       
Giving instructions re work 45 26 27 23 1 1 0 
Giving work assignments 54 35 28 28 2 1 2 
Collaborating on admin. work 72 51 39 41 5 2 4 
Giving advice re work 131 114 50 42 5 0 0 
Giving instructions in new hw/sw 9 69 13 11 1 0 0 
Collab. on non-written work 132 111 75 60 9 3 6 
Collaborative Writing (CW) 120       
Collaborating on written work  65 58 40 37 9 4 3 
Exchanging documents  107 78 47 37 3 6 0 
Major Emotional Support (MES) 28       
Receiving major emot. support 20 19 2 2 0 0 0 
Giving major emotional support 24 24 4 4 0 0 0 
Sociability (Soc) 326       
Socializing 306 248 174 52 10 0 0 
Receiving instructions new hw/sw 93 76 22 34 0 0 0 
Receiving minor emot. support 65 60 8 8 3 0 0 
Computer Programming (CP) 212       
Collaborating on computer pgms 72 58 35 20 3 1 3 
Demonstrating own work 199 96 162 5 0 1 0 
5.4.2.4. Information-media combinations 
This section looks at what media were used to communicate about each of the six types 
of information. This is examined first for the number of links maintained for each IM 
combination, and then by the frequency of communication per IM link. These two 
measures indicate the way in which Cerise members combine information exchange 
relationships and media use. These combinations are examined to see whether they 
conform to expectations derived from the research literature that rich information needs 
to be conveyed via rich media. 
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5.4.2.4.1. Mean number of information-media links 
Results in previous sections showed that five of the six information exchange 
relationships and three of the six media each connected a large proportion of Cerise 
members. Therefore, most of the IM links involved Receiving Work, Giving Work, 
Collaborative Writing, Computer Programming and Sociability via unscheduled 
meetings, scheduled meetings and email. Very few of the 1964 links did not belong to 
this set of relationships and media. Only 36 (2%) IM links involved Major Emotional 
Support (see Table 5-14), and only 85 (4%) links were maintained via telephone, fax, or 
videoconference (see Table 5-1529). Among the three main media and the five main 
relationships, Cerise members maintained a significantly different number of links for 
each relationship via each medium (see Figure 5-10, Table 5-18).  
Figure 5-10: Percentage of information-media links by medium and relationship 
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29 Table 5-18 gives the number of pairs maintaining each information-media combination. Table 5-14 
summarized the data in this table by collapsing across media. Table 5-15 summarized the data by 
collapsing across relationships. 
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Table 5-18: Number and percentage of information-media links by medium and 
relationship 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 191 49 198 46 103 43 120 37 276 50 27 75 915 47 
S 103 26 101 24 61 25 173 54 179 33 5 14 622 32 
E 76 19 101 24 55 23 23 7 83 15 4 11 342 17 
T 16 4 13 3 10 4 3 1 10 2 -  52 3 
F 1 <1 4 1 8 3 1 <1 -  -  14 1 
V 4 1 9 2 3 1 3 1 -  -  19 1 
All  391 100 426 100 240 100 323 100 548 100 36 100 1964 100 
χ2=117.03, df=10, p<.01; Cramer's V=.1830 (unscheduled meetings, scheduled meetings and email only). 
 Pairs who maintained the three main work relationships, Receiving Work, Giving 
Work, and Collaborative Writing, made use of media in the same proportions, with 
43-49% of communications via unscheduled meetings, 24-26% via scheduled meetings, 
19-24% via email, and 4-8% via the other media. This shows close to a 3:1 ratio between 
face-to-face and mediated communication, and a 3:1 ratio between non-scheduled 
(unscheduled meetings and email) and scheduled meetings for these three relationships 
(see Table 5-19). Thus, while pairs found it useful to maintain three-quarters of their links 
spontaneously, whether mediated or non-mediated, they also found it useful to maintain 
links via longer, scheduled, face-to-face meetings.  
 Do these differences in media use fit with expectations from the literature? Some 
analysts have suggested that complex tasks and intellectually difficult tasks require richer 
media for communication such as face-to-face encounters (Daft & Lengel, 1986; Fish, 
Kraut, Root & Rice, 1992; Kraut, Cool, Rice & Fish, 1994; Rice, 1987). This may 
account for the higher use of face-to-face media for these relationships. However, it is 
difficult to assess the complexity or difficulty of these three tasks. Of the three, it might 
be said that Receiving Work is more complex because it is based on eight underlying 
relationships rather than five for Giving Work and two for Collaborative Writing (see 
Table 5-17). Receiving Work might also be more difficult because it includes giving and 
receiving support and disagreement in a discussion. However, Giving Work involves 
                                                
30 Cramer's V is a measure of association that is defined so that the upper bound is always 1.0.  
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planning activities which can be complex, and Receiving Work and Giving Work each 
include one direction of exchanging advice. Moreover, it is hard to rank the difficulty of 
collaborative writing against that of the collaborative, non-written work in the Giving 
Work relationship. However, if Receiving Work is accepted as more complex based on 
the only objective criterion, i.e., the number of underlying relationships, the difference in 
media use is in the expected direction, with more complex tasks requiring more face-to-
face interaction: there were 5% fewer email links for Receiving Work than for Giving 
Work or Collaborative Writing, with a correspondingly higher percentage of face-to-face 
links both unscheduled and scheduled. 
 Patterns for the other three information exchange relationships differed from that 
of the three main work relationships. For the Computer Programming relationship, there 
was a higher proportion of links for face-to-face communications (37% unscheduled, 
54% scheduled) than for mediated communication (7% email, 2% other media). This 
gives approximately a 1:1 ratio between non-scheduled and scheduled, and 3:1 between 
face-to-face and mediated communication. While the face-to-face to mediated ratio 
remains the same as for Receiving Work, Giving Work, and Collaborative Writing, the 
type of interaction changes to a scheduled meeting.  
 The use of scheduled meetings may reflect the complexity of the task, and it may 
also reflect the need to pre-plan in order to assemble an audience for demonstrations of 
computer programs. Since demonstrations involve showing how a program works, and 
how it is used, such work is best achieved through give and take sessions that allow quick 
response to questions and resolution of misunderstandings. In this sense, the Computer 
Programming task is a complex one, and the face-to-face meetings reflect this aspect of 
the task, and the need for a rich, interactive medium. 
 For Major Emotional Support, 75% of links were maintained via unscheduled 
meetings, 14% via scheduled meetings, 11% via email, and none via other media. It has 
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been suggested that face-to-face interactions are considered more appropriate for socially 
sensitive tasks (Fish, Kraut, Root & Rice, 1992; Rice, 1987). These results bear out that 
suggestion: 89% of links were face-to-face, and only 11% mediated. However, it does 
suggest that email was useful for some pairs for this type of support. Results also show 
that spontaneous contact was very important, with 86% of Major Emotional Support links 
maintained through non-scheduled means (unscheduled meetings and email). These 
Major Emotional Support links involved serendipitous contact, not scheduled therapy 
sessions. 
 Finally, the non-work, Sociability relationship, a social communication, but one 
which may be considered less socially sensitive than Major Emotional Support, also 
showed a high proportion of links maintained via face-to-face means: 50% via 
unscheduled meetings, 33% via scheduled meetings, 15% via email, and 2% via the 
telephone (no links were maintained via other media). There is evidence that the better 
pairs know each other, the more they make use of mediated communication (via email, 
telephone) for Sociability: e.g., results given in earlier sections showed that many 
Sociability links were maintained infrequently between pairs who maintained only a 
Sociability link. Also, those who communicated less frequently tended to use face-to-face 
means of communication. Thus, the Sociability links maintained via email were 
maintained between the pairs who communicated most frequently. 
 What does this say about the relation between task and medium? It might be that 
individual Sociability communications are less sensitive for pairs who communicate more 
frequently because they have the opportunity to extend and clarify messages through their 
many communications. On the other hand, infrequently communicating pairs must get the 
message right because they have no other opportunity to communicate and no other 
knowledge of each other or how they work together as a pair. This lack of knowledge 
about the partner might also make the Sociability task more complex for those who do 
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not know each other well because messages might require information about the message 
sender as well as the message itself. If this is the case, then the communication patterns 
fit with expectations: those who communicated infrequently made more use of face-to-
face means of communication than those who communicated frequently. However, this 
tends to be a circular argument: frequently communicating pairs use more mediated 
communication therefore their communications must be less socially sensitive. Another 
way to look at this is to consider the pair's desire to communicate. Pairs who know each 
other well use more media. Thus, the use of email by frequently communicating pairs 
may represent their desire to communicate rather than any attribute of the task. In this 
case, the media use pattern may depend on attributes of the pair, rather than on attributes 
of the medium. Further support for this is found in later examinations of attributes of 
pairs and IM links. 
5.4.2.4.2. Frequency of Communication 
Although pairs may maintain links via particular media, how often do they use these 
media for communication? In considering message-medium fit, it is important to see 
whether some media were used more frequently for different relationships, i.e., whether 
some media were used only infrequently because they could not adequately convey the 
particular type of information. 
 The first question to ask is whether communication rates differed across media, 
and whether this varied with the relationship, i.e., were communication rates per 
information-media link affected by the type of information to be exchanged, the medium 
used, or a combination of these two factors? To address this question, a General Linear 
Model (GLM) procedure was used to compare the log frequency of communication per 
IM link by relationship and medium. Due to the small number of pairs reporting 
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communication via telephone, fax, and videoconferencing, the analysis compared results 
only for the three main media (see Table 5-20).31  
 The frequency of communication was significantly affected by the type of 
relationship and  the type of medium, and communication via each medium was 
differentially affected by the type of relationship (see Table 5-20). The overall test was 
significant, with the model accounting for 11% of the variance (in later chapters it will be 
seen that models that add consideration of work tie, friendship tie, and status account for 
more of the variance). The interaction of relationship and medium is shown in Figure 
5-11. The significant interaction indicates that the frequency of communication found for 
a particular type of information-media combination cannot be predicted by adding the 
frequency effect of the information exchange to that of the medium. Therefore, the effect 
on frequency of communication differs with the information-media combination. 
 For Receiving Work, Giving Work, and Collaborative Writing, log 
communication rates were lower via unscheduled meetings than via scheduled or email 
communications (see Figure 5-11). Thus, while more links were maintained via 
unscheduled meetings, the exchanges via this medium were less important in the 
maintenance of these work-oriented relationships. These three work relationships 
required frequent use of formal, controlled interactions, rather than depending on 
serendipitous ones. Both scheduled meetings and email served to support controlled 
interaction since the sender has control over the timing of the delivery of information in 
both cases. 
                                                
31 Type I sum of squares are reported. These are incremental sums of squares that indicate the impact of 
each variable after the effects of previous variables in the model have been removed. Thus, the effect of 
medium is measured after the effect of relationship has been removed, and the interaction is measured after 
the effect of the main effects has been removed. The alternate Type III sum of squares indicate the impact 
of each variable after all other factors in the model have been removed. Type I sum of squares were 
considered more appropriate for this research because it allowed a model to be built and tested 
incrementally.  
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Figure 5-11: Frequency of communication per information-media link by relationship 
and medium (unscheduled meeting, scheduled meeting and email) 
A. Median frequency of communication per IM link 
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Note: Frequency of communication for MES via email is largely attributable to one pair;  
without this pair the median frequency of communication is 12. 
B. Mean log frequency of communication per IM link 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
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Table 5-19: Frequency of communication per information-media link 
 RW GW CW CP Soc MES 
 mn med mn med mn med mn med mn med mn med 
U 67 12 67 12 40 3 19 6 58 14 22 3 
S 73 28 68 24 27 12 11 2 20 6 18 12 
E 92 24 103 24 30 12 27 12 39 12 148 32 
T 67 12 100 3 13 8 18 2 40 24 - - 
F 4 4 10 12 26 18 13 13 - - - - 
V 13 2 12 12 18 2 10 12 - - - - 
Note: Numbers in italic indicate fewer than five pairs. 
Table 5-20: GLM Procedure comparing log frequency of communication per 
information-media link by relationship and medium 
Source DF Sum of Squares  Mean Square F Value  Pr > F 
Model 17   508.89 29.93 13.91 .0001 
Error 1861 4006.22   2.15 
Corrected Total 1878 4515.11 
 R-Square  C.V. Root MSE  Mean 
 .11 55.58 1.47 2.64 
Source DF Type I SS Mean Square  F Value  Pr > F 
Relationship 5 331.01 66.20 30.75 .0001 
Medium 2   19.14   9.57   4.45 .0119 
Relationship x Medium 10 158.74 15.87   7.37 .0001 
 On the other hand, for the non-work Sociability relationship, unscheduled 
meetings and email were used most frequently. The means of communication that was 
used frequently appears to match the formality or informality of the relationship. Formal 
work relationships required formal, controlled interactions; informal Sociability 
communications did not require controlled interaction and showed a higher frequency of 
use of unscheduled meetings. Email was brought in to support either mode of interaction. 
It can serve as a supplement to controlled interaction by providing a written record, 
continued interaction when pairs cannot meet face-to-face, and control for the sender on 
when they deliver their information. Email also can serve as a spontaneous means of 
communication, perhaps as pairs add Sociability to other messages, or as pairs stay in 
touch when not co-located. 
 Communication via email was very high for Major Emotional Support. This 
particularly high rate can be attributed to the communication rate of one of the four pairs 
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involved and generalizations can not be made from this low number of pairs. Without this 
one pair, the median communication frequency via email is that same as via unscheduled 
meetings (median 12), but the mean log communication rate is still higher than the log 
rate via unscheduled or scheduled meetings. Thus, for the few pairs who use email for 
Major Emotional Support, it provided an important means of communication. However, 
in general, unscheduled meetings were more important in terms of number of pairs and 
overall communication rate. 
 Email was also used frequently for communication regarding Computer 
Programming. This may be due to pairs using a medium that was close at hand. For 
programmers sitting at their terminals, email provided an easy and accessible means of 
communication. Unscheduled meetings were also used more frequently than scheduled 
meetings. This suggests that communications regarding Computer Programming were 
more likely to be spontaneous rather than planned, perhaps with programmers quickly 
asking and answering questions when help or coordination was needed. 
 The difference in results between the percentage of pairs maintaining each type of 
IM link (Figure 5-10) and the frequency of communication per IM link (Figure 5-11) 
shows that the usefulness of a medium cannot be assessed simply from whether or not 
pairs maintain links via the medium. Frequency of communication is also needed to 
assess whether the medium is useful for the exchange of particular kinds of information. 
Comparing the number of IM links to frequency of communication per IM link shows 
that despite the usefulness of unscheduled meetings for maintaining contact, such 
meetings were not as useful for exchanging work information (i.e., for Receiving Work, 
Giving Work, Collaborative Writing, or Computer Programming), whereas for 
Sociability, unscheduled meetings were used frequently, in keeping with the number of 
links. 
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5.4.3. Information-Media Combinations and Message-Medium Fit 
Do these results on IM links support theories of media use, or do they suggest other 
explanations for actual, rather than preferred, media use? The research literature suggests 
that complexity, social sensitivity, and the need for negotiation and commitment identify 
rich information that requires the use of rich media (Daft & Lengel, 1986; Fish, Kraut, 
Root & Rice, 1992; Kiesler & Sproull, 1992; Rice, 1987). Which of the six information 
exchange relationships is rich in Cerise? As discussed above, Receiving Work may be 
richer than other work relationships (Giving Work, Collaborative Writing, Computer 
Programming) because it includes more underlying activities and because it includes 
affective information exchange, discussing work and commitment to a work assignment. 
Major Emotional Support should be richer because it involves the exchange of socially 
sensitive information.  
 Are richer media (i.e., face-to-face meetings) used for these richer relationships? 
For Receiving Work, media use differs only slightly from that for Giving Work and 
Collaborative Writing. The only differences are a slightly lower number of links 
maintained via email, and a slightly higher frequency of communication via scheduled 
meetings for Receiving Work. This similarity suggests that the work orientation of these 
three relationships, and group norms associated with work communications (classes, 
research meetings, email), may be responsible for the similarity in media use rather than 
the message content. Pairs communicating about all three of these relationships appear to 
have needed the formality and control of more frequent scheduled meetings and email 
messages, plus the support of less frequent but wider-ranging unscheduled 
communications.  
 Control of interactions is also important for Computer Programming, the other 
work-oriented relationship. Computer Programming showed a pattern of media use that 
matched neither that of the other work-oriented relationships, nor that of the socially-
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oriented relationships, Sociability and Major Emotional Support. Pairs maintaining 
Computer Programming depended more heavily on infrequent, wide-spread scheduled 
meetings because of the need to assemble an audience for demonstrations. A subset of 
these pairs were also frequent email users collaborating on programming, suggesting that 
pair tie may affect media use for this relationship.  
 For Major Emotional Support, a socially sensitive relationship, unscheduled 
meetings were used most often to maintain links, but email and scheduled meetings were 
used with greater frequency by the few pairs who used these means of communication. 
Again, it does not appear to be just the message content that is affecting media use. In 
Cerise, Major Emotional Support is most likely to be maintained spontaneously, but pairs 
who use other media as well maintained this relationship more frequently. This suggests 
that those who maintain frequent contact use media differently than those who maintain 
this relationship infrequently. As suggested earlier, those with a greater need or desire to 
communicate spread their communications across more media. For this relationship, they 
spread to the more controlled interactions. These results suggest that a social norm of 
spontaneous, face-to-face contact exists for the communication of Major Emotional 
Support, possibly due to a desire to deliver the message via a rich medium. In addition to 
unscheduled meetings, pairs who engage in this relationship more frequently have added 
Major Emotional Support communications during scheduled meetings and via email. 
They have added group means of communication to a social norm for communication. 
Since Major Emotional Support is a sensitive relationship, it is also likely that the type of 
friendship tie pairs maintain may affect how often pairs communicate and what media 
they use. (As will be seen in Chapter 8, the type of ties does affect both frequency of 
communication and media use for this relationship.) 
 Spontaneity is also important for the other socially-oriented relationship in Cerise, 
Sociability. As for Major Emotional Support, unscheduled meetings are used most often 
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to maintain links, but communication is most frequent via unscheduled meetings and 
email. (Again, as will be seen in Chapter 8, the friendship tie also affects communication 
frequencies per medium.) 
 Results do not show unequivocal support for rich message-rich medium fit. 
Alternate explanations fit the data better. Differences across relationships are more 
readily identifiable by the work or social orientation of the relationship. Communication 
regarding the work-oriented relationships was more frequent via controlled interactions 
(scheduled meetings, email) than communication for the socially oriented relationships. 
This suggests that the need to get work done drives the use of media for these 
relationships rather than the type of information to be conveyed, with choices affected by 
the norms of the group (i.e., scheduled classes and research meetings, plus wide-spread 
email use). This supports previous researchers who have argued that group norms drive 
media choice and media use (Contractor & Eisenberg, 1990; Kraut, Cool, Rice & Fish, 
1994; Markus, 1983; Poole & DeSanctis, 1990; Rice, Grant, Schmitz & Torobin, 1990; 
Sproull & Kiesler, 1991). 
 On the other hand, for socially-oriented relationships, the media used appear to 
match social norms, e.g., spontaneous interactions for Sociability. However, pairs who 
communicate more frequently about these relationships spread their communications 
across the media supported by group norms, i.e., to scheduled meetings and email.  
 The use of media for a particular relationship may also be related more to the type 
of information delivery necessary for that relationship than the type of information. To 
demonstrate a computer program, it is necessary to assemble an audience and therefore to 
pre-plan a scheduled meeting. Physical proximity may also affect media use (Culnan, 
1983), for example, when programmers can conveniently send email while working at the 
computer. This also suggests that use of email or of other computer-based media may not 
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become as wide-spread in environments where computers are not the work tool of the 
group. 
 Since relationships are differentiated by a work and social orientation, the pairs 
who engage in these activities may also be differentiated in this way, which may in turn 
affect their information exchange and media use. Therefore, a further factor that may 
affect information-media combinations is attributes of the communicating pairs. This is 
explored in the next chapters. 
5.4.4. Summary of Information-Media Links 
This section examined which media were used to communicate about which information 
exchange relationships. On average pairs used 1.3 to 2.0 media to communicate about 
each type of relationship, for an average of 1.8 media per relationship. However, pairs 
used 2.3 media to communicate overall, indicating that pairs used fewer media to 
communicate about some information exchange relationships than they used overall.  
 There was a clear hierarchy of media use across all relationships. Unscheduled 
meetings were used as the main means of maintaining links for all relationships except 
Computer Programming (for which scheduled meetings were used to maintain more links 
than unscheduled meetings), followed by scheduled meetings, and then email. Email was 
used relatively more for the work-oriented relationships Receiving Work, Giving Work 
and Collaborative Writing. For these relationships email was used to maintain as many 
links as scheduled meetings.  
 Despite the prominence of unscheduled meeting in terms of the number of links, 
unscheduled meetings generally took second place to both scheduled and email 
communications in frequency of communication for each relationship. (The exception 
was Sociability for which communication via unscheduled encounters was more frequent 
than via other media.) Even though scheduled meetings might be considered to take more 
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time or planning, and thus might be expected to occur less frequently than the more 
spontaneous, unscheduled meeting or email message, the frequency of scheduled 
meetings matched that of email messages for some relationships. Overall, communication 
rates were significantly affected both by the type of information to be exchanged and the 
medium used, with communication rates per medium differing with the type of 
information exchange.  
 Differences between unscheduled and scheduled meetings were found to 
differentiate media profiles across relationships. This suggests that this distinction in 
face-to-face communication should be made when evaluating interactions for the purpose 
of designing media to support such interactions. The Receiving Work, Giving Work, and 
Collaborative Writing relationships required frequent formal, controlled interactions via 
scheduled meetings and email, along with wider-ranging, more infrequent, unscheduled 
meetings. The Computer Programming relationship required frequent informal question 
and answer support via email, plus less frequent scheduled face-to-face formal 
demonstration periods. Unscheduled meetings were very important for maintaining links 
for the socially oriented relationships Major Emotional Support and Sociability. 
 In general, results lend more support to a group communication norms view of 
message-medium fit than to fit based on media richness. Media use for information 
exchange in Cerise appears to be more related to work requirements, including the need 
for control of interactions, rather than to information content. Similar patterns of media 
use were shown for three of the four work-oriented relationships, and use of more formal, 
controlled means of communication for all four work-oriented relationships. Media use 
for social communications is somewhat different, with a higher use of unscheduled 
encounters, spreading to include email use. The types of media used appear to match the 
formality or informality of the relationship, rather than the information content, with 
email supporting either mode of interaction. 
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 The overall use of media and the use of media per relationship suggest that pairs 
may limit the number of media they use. The limit to media per relationship suggests 
support for Clark and Brennan's (1991) principle of least collaborative effort, here 
applied to the media pairs use for each type of relationship. The limit to total number of 
media suggests that group communication norms establish the set of media from which 
pairs select a subset to communicate about each relationship. In Cerise, this set always 
includes face-to-face means of communication, and includes email for mediated 
communication rather than the telephone. While pairs may have dropped telephone use in 
favour of email, face-to-face means of communication are always present with email use. 
Subsets of media divide along the lines of scheduled, controlled interactions versus 
unscheduled interactions. This is shown again in later chapters. 
 Differences in media use patterns for work versus social communications, and 
within relationships, suggest that pair ties may play an important role in determining what 
information pairs exchange and what media they use. This is the subject of the following 
chapters. 
5.5. SUMMARY OF INFORMATION EXCHANGE RELATIONSHIPS AND 
MEDIA USE ACROSS ALL PAIRS 
This chapter explored the behaviour of the "average" or "typical" Cerise pair regarding 
information exchange relationships, media use, and information-media combinations. 
The results are summarized in Table 5-21 and discussed below. 
Table 5-21: Summary of relationships and media for all pairs 
Multiplexity Relationships maintained Media used 
Low  
(one to two 
relationships) 
- low frequency Sociability links 
plus Receiving Work or Computer 
Programming 
 
- face-to-face unscheduled 
meetings and/or scheduled 
meetings 
Medium - Sociability, Receiving Work, - unscheduled meetings, scheduled 
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(two to three 
relationships) 
 
Giving Work 
 
meetings and email 
High 
(five to six 
relationships) 
- high frequency Sociability links;  
- collaborative Receiving Work, 
Giving Work links;  
- Collaborative Writing, Major 
Emotional Support 
- few pairs used more than three 
media 
5.5.1. What Information Exchange Relationships do Cerise Pairs Maintain? 
The "typical" Cerise pair maintained three of the six information exchange relationships. 
These were most likely to be the work-oriented Receiving Work and Giving Work 
relationships, plus the socio-emotional Sociability relationship (see Table 5-21). Thus, 
like many work and social groups, Cerise members mixed work and social relations to 
accomplish their work while sustaining the group and the pair tie (McGrath, 1984; 
Wellman, Carrington & Hall, 1988).  
 Pairs who maintained few relationships maintained low frequency Sociability 
links. When pairs maintained more relationships they maintained more frequent 
Sociability, Receiving Work, and Giving Work links. Also, as pairs maintained more 
relationships, the more likely they were to include relationships that involved trust and 
knowledge of each other, such as Collaborative Writing and Major Emotional Support, 
and the more frequently they communicated about each relationship. Overall, pairs who 
communicated more frequently maintained more relationships and communicated more 
frequently about each relationship they maintained. 
 The most important relationships for Cerise as a whole were the work-oriented 
Receiving Work and Giving Work relationships, and the Sociability relationship. 
Receiving Work and Giving Work relationships were maintained by more than half of all 
Cerise pairs and at the highest frequency (median twice a month, mean three times a 
week). On the other hand, Sociability tied the greatest number of pairs (86%). Although 
contact was much less frequent for Sociability than for Receiving Work and Giving 
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Work, the wide range of contact provides a means of passing information around Cerise 
as a whole. Weak ties such as those maintained by infrequently communicating pairs are 
a useful way for individuals to encounter new information (Granovetter, 1973; Rogers, 
1983).  
 Computer Programming links fell somewhere between the Receiving Work, 
Giving Work relationships, and the Sociability relationship in terms of providing contact 
across the group as a whole. Over half the pairs were tied by Computer Programming 
links, but these links were maintained very infrequently. Collaborative Writing and Major 
Emotional Support relationships provided stronger interpersonal ties among specific 
pairs, but did not serve as connectors among all members of Cerise. 
 Although these data were collected at one time, and are cross-sectional rather than 
longitudinal, the patterns of information exchange relationships by multiplexity suggest 
how ties may build in Cerise. Sociability appears to be a foundation relationship, present 
and infrequent for those who maintain few relationships, and present and more frequent 
among those maintaining many relationships. Work-oriented relationships such as 
Receiving Work and Computer Programming are added next, and then Giving Work is 
added. Relationships such as Collaborative Writing and Major Emotional Support appear 
to have been maintained only by pairs who had developed mutual trust and confidence, 
with these two relationships appearing mainly among pairs who already maintained three 
other relationships. This is discussed further in Chapter 6. 
5.5.2. What Media do Cerise Pairs Use? 
Cerise members concentrated their communications through unscheduled meetings, 
scheduled meetings, and email, with all pairs using face-to-face means of communication 
for some communications, 45% using email, and less than 10% communicating via the 
other three media. The three main media provide connectivity across the group both in 
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terms of the number of pairs using these means of communication and in their frequency 
of contact.  
 The "typical" Cerise pair used just over two of the six available media (2.3 
media), but used fewer media than this for each relationship they maintained. When pairs 
used few media to communicate they used a face-to-face meeting, which was twice as 
likely to be an unscheduled meeting rather than a scheduled meeting. Pairs used email 
only when they were already using face-to-face means of communication and usually 
when using both types of face-to-face meeting. Pairs who did use other media tended to 
use them only when they already used both face-to-face means of communication and 
email. This pattern of media use held across information exchange relationships. Nearly 
all Cerise pairs communicated in face-to-face meetings, whether unscheduled or 
scheduled, for every relationship. Very few maintained "virtual" relationships; when they 
did, they were maintained via email. 
 While there were three main means of communication in Cerise, it appears that 
when pairs communicated about any single information exchange relationship, they used 
only one or two media for that type of exchange. This suggests that the more frequent 
communicators used more media not because they had more to say on a particular subject 
and that these communications spilled over onto many media, but because the different 
subjects they communicated about were handled over different combinations of media. 
 In the same manner as for information exchange relationships, pairs who 
communicated more frequently used more media to communicate and used more media 
to communicate about each relationship they maintained. Communication appears to 
have spread across the available media as the need or desire to communicate increased. 
Frequency of communication was positively correlated with both the number of 
information exchange relationships a pair maintained, and the number of media used. 
Weakly tied pairs (approximately one-quarter of Cerise) maintained few relationships, 
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used few media, and communicated infrequently. Media use is explored further in 
Chapter 7. 
5.5.3. What Media do Cerise Pairs Use to Communicate What Kinds of 
Information? 
Work-oriented relationships were maintained more through media that allowed control of 
the interaction: i.e., scheduled meetings and email. These were media associated with 
group norms, i.e., scheduled meetings such as classes and research meetings, and email, 
plus less frequent but more wide-ranging unscheduled meetings. Socially-oriented 
relationships were characterized by spontaneity, with social communications appearing to 
"piggy-back" on media used to carry work relationships.  
 Pairs who communicated infrequently usually maintained Sociability links via 
unscheduled meetings. As more relationships were added, pairs communicated more 
frequently, and made use of more of all the available media.  
5.5.4. Group Norms 
The patterns of information exchange relationships and media use found for Cerise 
support the group communication norms view of media use. Group norms appear to have 
established the use of three media in Cerise: unscheduled meetings, scheduled meetings 
and email. For work-oriented relationships, the group norm leads to frequent 
communication during scheduled meetings (e.g., classes, research meetings, 
demonstrations) and via email. The actual pair's use of media is also affected by the need 
or desire for that pair to communicate: the more pairs communicate, the more media they 
use. For socially-oriented relationships, social norms appear to be in operation. 
Sociability and Major Emotional Support are both maintained most through unscheduled 
encounters. Here too, the pair tie affects media use: the more relationships pairs maintain, 
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and therefore the more they already spread work communications across media, the more 
they spread Sociability and Major Emotional Support communications across media. 
 In all, these results do not support a message-medium fit, but instead support the 
view that group norms establish media use patterns. These results also suggest a role for 
the pairs that is dependent on their rate of interaction. Since this is also tied to their work, 
friendship and status in Cerise, these aspects of information exchange and media use need 
to be examined.  
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CHAPTER 6.  
INFORMATION EXCHANGE RELATIONSHIPS BY PAIR TIE 
Interpersonal relations can affect how much pairs need or want to maintain and 
communicate about different information exchange relationships. Since relationships are 
differentiated by a work and social orientation, it is possible that work and social ties may 
distinguish different patterns of information exchange in Cerise that may in turn affect 
their media use. As in Chapter 5, this issue is examined first by looking at what 
information exchange relationships Cerise pairs in different ties maintain, what media 
they use, and then what information-media combinations they use. Just as Chapter 5 
looked at the behaviour of the "average" Cerise pair, Chapters 6, 7 and 8 looks at the 
"average" pair in each type of tie, starting in this chapter with information exchange 
relationships.  
 In a review of the literature on working relations, Gabarro (1990)32 writes that 
"the importance of interpersonal relations as an aspect of management is documented in 
study after study . . . . Any manager regardless of position, is dependent on subordinates, 
peers, and superiors for his or her unit's performance" (p. 80), i.e., for completion of work 
tasks. So, too, faculty, as the managers of an academic environment, are dependent on 
others for the achievement and completion of tasks relating to education, acquisition of 
research funds, completion and publication of research, evaluation of research, plus day-
to-day operation of the group. And so too, their completion of these tasks depends on 
their interpersonal relations with employees, students, and other faculty. 
 Working relations are one type of social relation, a type that forms based on the 
need to accomplish tasks within the specific setting of an organization. Because of the 
task focus, individuals are likely to evaluate their work mates according to their ability to 
                                                
32 The following discussion summarizes Gabarro (1990); Gabarro uses the terms "social relationship" and 
"working relationship." To avoid confusion with terms already used in this dissertation, the terms "social 
relation" and "working relation" are used here. 
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help them complete tasks, for example by evaluating their competence. The ability to 
perform effectively then leads to changes in pair relations, including the granting of 
autonomy, and the development of trust, liking, attraction, satisfaction, and cohesion.  
 Mature, stabilized social relations maintained by pairs exhibit a high degree of 
self-disclosure, a richness of knowledge about each other, and "the ability of both parties 
to predict and anticipate each other's reactions and responses" (Gabarro, 1990, p. 82). 
This stability also includes the ability: to communicate effectively and spontaneously; to 
communicate using many modes (e.g., verbal and non-verbal) and to substitute one mode 
for another; to communicate informally, with communication flowing, changing direction 
and topics easily; and to communicate and interpret intended meanings accurately, 
including subtleties and nuance. 
 Working relations develop similarly, but within the constraints of a task focus and 
the organizational setting. In a work setting, pairs can develop a work relation that need 
not encompass other, more intimate, relationships. They may be required to work 
together, and to assume a working relation without the preliminaries associated with a 
social relation. In such cases, reactions and attributions regarding the actions of one 
member of the pair by the other are based on social norms associated with the role. 
Working relations develop over time as pairs come to know each other better, just as in a 
social relation. In a working relation, pairs gain more knowledge about each other that is 
task related. The self-disclosure of a social relation is shown as a task-relevant openness 
in the working relation. As a relation grows, the knowledge gained about a partner moves 
from the general to the specific and concrete. The knowledge includes details about 
character and competence, both of which lead to the development of trust (Gabarro, 
1990). 
 Cerise is a work environment in which people arrive and immediately assume a 
role as, and with, faculty, students, and employees. Social norms and university rules 
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govern the behaviour and expectations of each of these roles. Faculty assume a role of 
authority over students and employees: they teach and grade students' work that leads to 
the granting of degrees; they hire and pay research employees. Faculty, like other 
managers, also work in an interdependent way with others: co-authoring papers and grant 
applications, carrying out projects, and guiding student projects to completion. These 
joint efforts provide them with achievement of their tasks, which are to graduate well-
qualified students and to maintain the research output and reputation of the department. 
 Within the constraints of this work environment, pairs develop their working 
relations. They may choose to work with one person over another because they learn 
more about what they can expect from each other. Students may choose research 
supervisors based on experience with the faculty during classes or research meetings. 
Supervisors may accept students as supervisees from the same types of experiences. 
However, as Gabarro (1990) points out, in a working environment, relations may be 
stable without being effective or satisfying, i.e., knowledge about others might be 
knowledge about their limitations. The mature work relation entails knowing about 
others, not necessarily being able to choose whether or not to have a work relation. 
Although stable social relations are associated with increased liking and satisfaction, this 
need not be the case for work relations. 
 Across Cerise as a whole, differences can be expected to be present among the 
pairs in the maturity of their working relations. Some pairs may know each other well, 
and have an established pattern that allows them to accomplish their work. Some pairs 
may not know each other well, and may interact based on their expectations about each 
other's roles. 
 Results from Chapter 5 suggest differences in working relations in Cerise that 
may relate to the closeness of the working relation. Pairs embedded in more relationships 
were more likely to maintain relationships such as Collaborative Writing and Major 
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Emotional Support, relationships that require trust and knowledge about the competence 
and character of the partner. Pairs who maintained more relationships communicated 
more frequently, and via more media, suggesting that they explored relationships in more 
depth, and that they were more adept at switching modalities. At the other end of the 
scale, the most infrequent communicators maintained weak Sociability or Receiving 
Work relationships via few media. These may represent weak social and weak work ties, 
with pairs knowing little about each other and revealing little about themselves.  
 This chapter explores the maintenance of information exchange relationships in 
more detail, this time with attention to the interpersonal relations maintained by pairs. 
Although the data collected in this research is cross-sectional, differences across work 
and social ties can suggest ways in which pair relations develop.  
 This chapter addresses the overall question: who talks to whom about what? 
Differences in information exchange relationships are examined by the type of work tie 
pairs maintain, the type of friendship tie, and their status. Respondents reported on their 
perceived work and friendship tie with each correspondent, giving indications of the 
work and social relations they maintained. Status indicates the hierarchical position in 
Cerise, and differences across status can reflect differences in the institutional role of 
faculty, students and employees in Cerise. 
6.1. WORK TIES AND INFORMATION EXCHANGE RELATIONSHIPS 
6.1.1. Distribution of Work Ties 
Respondents were asked to indicate whether they maintained a formal, informal, or non-
working work tie with each member of Cerise.33 On the questionnaire, examples of a 
                                                
33 The work tie for a pair is always taken as the work tie reported by the respondent who gave that data. 
Since it is the effect of the respondent's perception of the tie on communication behaviour that is being 
evaluated here, it is their report of the tie that is important. The question of whether reports by different 
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formal work tie were given as: supervisor/supervisee, professor/student, someone whose 
job duties included doing work for the respondent, or for whom the respondent did work 
as part of their job duties. Examples of an informal work tie were given as someone the 
respondent would ask for help from, give help to, or collaborate with regarding work. A 
non-working tie was someone the respondent interacted with on non-work activities only.  
 Thus, three levels of working relation are distinguished. The formal work tie is 
associated with completion of tasks and attainment of goals relevant to the Cerise 
environment. The informal tie represents a more optional work association, but one that 
also promotes the completion of tasks. Informal work ties have been considered very 
important for the type of work done in an R&D environment (Allen, 1977; Fish, Kraut, 
Root, & Rice, 1992). Finally, the non-working tie indicates pairs who do not work 
together on tasks associated with Cerise goals. These pairs may maintain other social 
relations, but do not actively work together in Cerise. 
 Nearly two-thirds (63%) of pairs in Cerise maintained an informal work tie, 
indicating that they could and did work together, but not because of a formal role 
relationship. Informally tied pairs were made up of a variety of statuses, but were 
primarily maintained by students with other students (62%) or with employees (25%; see 
Table 6-1). 
 One fifth (21%) of pairs maintained a formal work tie, the tie most oriented to 
task completion. Most formally tied pairs included a faculty member either as a 
respondent (28%) or as a correspondent (46%; see Table 6-1). While the formal work tie 
designation overlaps with status, not all ties that included a faculty member needed to be 
formal ties. For example, a student might go to a faculty member for help (informal tie) 
even though they were not supervised by that person. Thus the report of a formal work tie 
                                                                                                                                            
respondents on the type of tie are the same is not explored here. However, reciprocality of tie designations 
and of communication behaviour is an area for additional  research. 
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more accurately reflects the actual work tie between individuals than might be assumed 
from status designations. Comparisons of results by work tie versus results by status are 
given in the later section on status. 
 The remaining 16% of pairs reported maintaining a non-working tie, indicating 
that they did not work together. These pairs always included a student, with three-
quarters (73%) of the pairs being student-student pairs (see Table 6-1). 
Table 6-1:  Distribution of respondent and correspondent status by work tie 
Status of  Status of  Formal Informal Non-working All 
Respondent Correspondent n % n % n % n % 
Employee Employee 1 1 11 5 - - 12 3 
 Faculty 8 10 4 2 - - 12 3 
 Student -  28 12 10 17 38 10 
Faculty Employee 6 8 1 <1 - - 7 2 
 Faculty -  6 3 - - 6 2 
 Student 16 21 - - - - 16 4 
Student Employee 10 13 31 13 3 5 44 12 
 Faculty 28 36 10 4 3 5 41 11 
 Student 9 12 149 62 44 73 202 53 
All  78 100 240 100 60 100 378 100 
  21% 63% 16% 100% 
6.1.2. How Many Relationships were Maintained by Pairs in Each Work Tie? 
The question of "how many relationships" is examined by comparing the same measures 
as in Chapter 5: the number of relationships maintained, frequency of communication, 
and multiplexity. These are examined to show the "average" communication behaviour of 
pairs in different work ties.  
6.1.2.1. Mean number of information exchange relationships 
The type of work tie affected the number of information exchange relationships pairs 
maintained. The number of potential links that were actually maintained varied 
significantly by work tie (see Table 6-3). Formally tied pairs maintained more 
relationships per pair than informally tied pairs, who maintained more relationships than 
non-working pairs.  
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 Formally tied pairs, who represent 21% of pairs, maintained 29% (328) of the 
1116 links maintained by all 378 pairs (see Table 6-2). They maintained the highest 
number of relationships per pair: a mean of 4.2 (median 5) relationships, which is higher 
than the average of three relationship per pair across all pairs.  
 Informally tied pairs, who represented 63% of pairs, maintained 61% (681) of the 
links. However, as pairs, they did not maintain as many relationships as did the formally 
tied pairs: a mean of 2.8 (median 3) relationships per pair. Non-working pairs maintained 
the fewest links (10%, 107), and the lowest mean number of relationship per pair: 1.8 
(median 1). 
Table 6-2: Total number of information exchange links by work tie 
 
 
 
 
Work tie 
 
Potential 
links: No. of 
pairs x no. of 
relationships 
 
Actual links  
(Percent of 
potential 
links) 
 
 
Percent 
of 1116 
links 
Mean 
(median) 
number of 
links per 
pair 
 
Frequency of 
communication 
per pair: 
median (mean)  
 
Frequency of 
communication 
per link:34 
median (mean) 
Formal 78 x 6 = 468 328 (70) 29 4.2 (5) 317 (669) (A)† 52 (159) (A)† 
Informal 240 x 6 =1440 681 (47) 61 2.8 (3)  29 (177) (B) 12 (62) (B) 
Non-work 60 x 6 = 360 107 (30) 10 1.8 (1) 12 (52) (C) 6 (29) (C) 
All 378 x 6 =2268 1116 (49%) 100% 3.0 (3) 43 (259) 13 (88) 
† Letters indicate significant differences in log frequency of communication as indicated by a Duncan 
multiple range test. Means with the same letter were not significantly different (see Table 6-4 and Table 
6-5). 
Table 6-3: Number of links maintained versus number not maintained by work tie 
 Formal Informal Non-working 
 n % n % n % 
Links 328 70 681 47 107 30 
No links 140 30 759 57 253 70 
Total 468 100 1440 100 360 100 
χ2=138.42, df=2, p<.01, Cramer's V=.25 
                                                
34 Frequency of communication per link was calculated by summing all communication by pairs of each 
work type (e.g., all communication by the 78 formally tied pairs) and dividing by the number of actual links 
per work tie (e.g., by 328; see Table 6-2), rather than by calculating a mean frequency per link for each pair 
and then averaging those means. If calculated the alternate way, the values would have been; F, 138; I, 45; 
W, 22. 
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6.1.2.2. Frequency of communication 
Formally tied pairs communicated more frequently as pairs and more frequently per link 
than did informally tied pairs, who in turn communicated more frequently than non-
working pairs. One-way General Linear Model (GLM) procedures were used to compare 
log frequency of communication per pair and the log frequency per link across the three 
work ties. Both tests were significant (see Table 6-4, Table 6-5).  
Table 6-4: GLM procedure comparing log frequency of communication per pair by 
work tie (formal, informal, non-working) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Work tie 2 241.33 120.66 39.41 .0001 
Error 375 1148.07 3.06 
Corrected Total 377  1389.40 
 R-Square C.V. Root MSE Mean 
 .17 45.94 1.75 3.81 
Table 6-5: GLM procedure comparing log frequency of communication per link by 
work tie (formal, informal, non-working) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Work tie 2 308.68 154.34 57.61 .0001 
Error 1113 2981.99 2.68 
Corrected Total 1115 3290.67 
 R-Square C.V. Root MSE Mean 
 .09 56.68 1.64 2.89 
 While both tests were significant, the model comparing communication per pair 
accounted for more of the variance in communication frequency (R2=.17) than did the 
model for communication per link (R2=.09). This shows that a pair's overall 
communication rate is more predictable from their work tie than a pair's communication 
rate across the links they maintain. This may be partly explained by the fact that not all 
the information exchange relationships were directly work related. Therefore the work tie 
may have affected rates differentially across information exchange relationships. This is 
explored further below. 
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 Duncan multiple range tests35 showed that the log frequency of communication 
per pair and per link was significantly different across all categories of work tie. Formally 
tied pairs communicated at approximately three times the rate of informally tied pairs, 
and over 10 times the rate of non-working pairs (see Table 6-2). Formally tied pairs also 
communicated more frequently per link. They communicated at a median communication 
rate of once a week per link (52 times a year; mean 159 times a year), compared to once a 
month (12 times a year; mean 62) for informally tied pairs, and once every two months 
(6 times a year; mean 29) for non-working pairs (see Table 6-2). 
 Thus, formally tied pairs engage in more relationships, and communicate more 
frequently. This profile shows similarities to the descriptions of mature, stable 
relationships described by Gabarro (1990). The interactions may reflect formally tied 
pairs' greater involvement with each other due to the closeness of their work relations, 
with communication flowing from topic to topic (i.e., more relationships), and each topic 
explored in greater detail (i.e., greater frequency per link). The closeness of the work tie 
may necessitate more detailed or more specific communication about each type of 
information exchange. This may arise from a need to coordinate work and thus to 
exchange information about progress and direction of projects more frequently. 
Alternatively, because of their work tie, such pairs may engage in more complex projects 
which then require more discussion, planning, etc. 
 The low frequency of communication among non-working pairs suggests that 
these pairs did not maintain close work or close social relations. If their tie had been 
based on non-work relationships, we might expect a more frequent overall 
communication rate among these pairs, for example because of a high communication 
                                                
35 Differences between groups identified by the Duncan multiple range test are evaluated at the .05 level of 
significance. 
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rate for Sociability. Instead, the lack of a work tie appears to indicate a lack of a 
significant tie of any sort among these Cerise pairs.  
6.1.2.3. Multiplexity of information exchange relationships 
Pairs in different work ties did not maintain the same number of relationships: the 
average formally tied pair maintained a mean of 4.2 relationships per pair, informal pairs, 
2.8, and non-working pairs, 1.8. This difference is also reflected in the number of pairs 
maintaining each number of relationships, i.e., those maintaining one to six links.  
 A Chi-square test shows that there is a significant difference in the number of 
links maintained at each level of multiplexity by pairs in each type of work tie (see Table 
6-6). Only 12% of formally tied pairs maintained only one or two relationships, 
compared to 46% for informally related pairs and 78% for non-working pairs (see Table 
6-6). At the other end of the scale, formal pairs maintained a much higher proportion of 
ties that included four or more relationships than did pairs in other work ties: 77% of 
formally tied pairs maintained four or more relationships, whereas only 35% of 
informally tied pairs, and 10% of non-working pairs maintained this many relationships. 
 Again, as mentioned before, the degree of multiplexity affects the representation 
of each work tie in the overall number of links. Thus, in overall measures of behaviour, 
formally tied pairs contribute proportionally more to profiles of information exchange 
relationships than they represent in the Cerise population. While this accurately reflects 
the communication that is occurring in Cerise, this disproportionate representation of 
pairs has an impact when considering media design. Aggregate behaviours, because they 
give more weight to the communication behaviour of frequently communicating pairs 
(e.g., formally tied pairs), may under-represent infrequently communicating pairs (e.g., 
informally tied pairs). Media designs that support such aggregate behaviours are likely to 
support the more frequently communicating class of pairs, and may fail to accommodate 
the behaviours of under-represented pairs. This is a design caveat. If new media are being 
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designed to include peripheral workers, then aggregate communication behaviours will 
not serve as a good model for design, since these pairs are not communicating. On the 
other hand, if the design is to serve the primary work tasks, then aggregate behaviours are 
more appropriate, although then it may be better to use communication behaviours of 
those with established work relations than to use overall behaviours. 
Table 6-6: Number and percentage of pairs by multiplexity and work tie 
Level of Formal Informal Non-working All 
multiplexity n % n % n % n % 
1 6 8 62 26 35 58 103 27 
2 3 4 49 20 12 20 64 17 
3 9 12 44 18 7 12 60 16 
4 20 26 42 18 4 7 66 18 
5 31 40 37 15 1 2 69 18 
6 9 12 6 3 1 2 16 4 
All 78 100% 240 100% 60 100% 378 100% 
χ2=94.15, df=2, p<.01; Cramer's V=.35 
6.1.2.4. Multiplexity and frequency of communication 
Results given in Chapter 5 showed that there was a significant correlation between the 
number of information exchange relationship links maintained and the frequency of 
communication per pair and per link. It also showed that the frequency of communication 
increased not just because there were more information exchange relationships to 
communicate about, but because communication frequency per link increased with the 
number of links maintained.  
 The same relation between multiplexity and frequency of communication holds 
across work ties, but work tie does not differentially affect it. Results indicated that no 
matter what the work tie, communication per pair and per link increased in frequency 
with the number of information exchange relationships maintained (see Figure 6-1, Table 
6-7).  
 The log frequency of communication per pair, and the log frequency of 
communication per link, were each compared by multiplexity and work tie using a GLM 
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procedure. Due to the small number of non-working pairs represented in the higher levels 
of multiplexity, only formally and informally tied pairs were compared. The overall test 
for communication per pair was significant and accounted for over half the variance (see 
Table 6-8). The amount of variance explained is much higher than seen for other models 
and reflects the high correlation between multiplexity and frequency of communication 
per pair as described in Chapter 5.36 The detailed sources of variation show a significant 
main effect for multiplexity and for work tie (see Table 6-8), but the interaction of these 
variables was not significant. This shows that these main effects are additive, i.e., that the 
impact of a multiplex tie can be added to the impact of a particular type of work tie to 
explain a pair's communication rate.  
 The similarity in explained variance between the GLM and the correlation 
statistics, and the lack of interaction between multiplexity and work tie suggest that, 
despite a statistically significant effect for work tie, in practical terms, multiplexity alone 
explains a very high proportion of the observed results. This is shown in Figure 6-2 
where the differences in log communication rates across levels of multiplexity can be 
seen to be much larger that the differences across work tie. 
 Similar results were found for communication per link (formal and informal pairs 
only) but the model accounted for a much smaller amount of variance. The overall test 
was significant and accounted for 16% of the variance (see Table 6-9). Again, there were 
significant main effects for multiplexity and work tie, but not for the interaction (see 
Table 6-9). Although the variance accounted for in this model is lower than that 
accounted for when examining communication per pair, it is still considerably more than 
the 9% accounted for when examining links by work tie only (see Table 6-5). Thus when 
                                                
36 The correlation of number of links with log frequency of communication per pair was .72 (R2=.52), and 
.52 (R2=.27) for log communication per link. The original correlations included non-working pairs and 
therefore do not measure exactly the same set of pairs. With formal and informally tied pairs only the 
correlation of number of links with log communication per pair is .71; for log communication per link the 
correlation is .51 
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examining communication per link, both the work tie and the multiplexity of the tie are 
important predictors of communication frequency.  
 Thus, as shown earlier, it is still evident that formal pairs communicated more 
frequently per pair and per link than informally tied pairs, and that pairs communicate 
more frequently the more relationships they maintain. However, work tie did not 
differentially affect communication rates at different levels of multiplexity. Work tie and 
multiplexity acted independently to increase the log frequency of communication by 
pairs. 
Figure 6-1: Frequency of communication per pair and per link by multiplexity and 
work tie 
A. Median frequency of communication per pair 
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B. Median frequency of communication per link 
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Table 6-7: Frequency of communication per pair and per link by multiplexity and 
work tie 
A. Mean and median frequency of communication per pair 
Level of Formal Informal Non-working 
multiplexity median mean median mean median mean 
1 7 22 8 20 6 16 
2 36 34 16 53 13 26 
3 69 123 56 69 82 122 
4 324 520 98 185 184 223 
5 441 833 215 644 233 233 
6 1336 1627 341 656 293 293 
 
B. Mean and median frequency of communication per link 
Level of Formal Informal Non-working 
multiplexity median mean median mean median mean 
1 7 22 8 20 6 16 
2 8 17 6 27 3 13 
3 13 41 9 23 6 41 
4 49 130 9 46 16 56 
5 52 167 23 129 30 47 
6 108 271 28 109 11 49 
Note: Numbers in italic indicate fewer than five pairs. 
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Table 6-8: GLM procedure comparing log frequency of communication per pair by 
multiplexity (one to six) and work tie (formal, informal)  
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model   11   602.40 54.76 29.73 .0001 
Error 306   563.60   1.84 
Corrected Total 317 1166.00 
 R-Square C.V. Root MSE Mean 
 .52  33.89  1.36 4.00 
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity 5 579.97 116.00 62.98 .0001 
Work tie 1   17.56   17.56   9.54 .0022 
Multiplexity x Work tie 5    4.86    0.97   0.53 .7554 
Table 6-9: GLM procedure comparing log frequency of communication per link by 
multiplexity and work tie (formal, informal)  
Source DF Sum of Squares Mean  Square F Value Pr > F 
Model    11   477.14 43.38 16.98 .0001 
Error   997 2546.93  2.55 
Corrected Total 1008 3024.07 
 R-Square C.V. Root MSE Mean 
 .158 54.11 1.60 2.95 
Source DF Type I SS Mean Square F Value Pr > F 
Multiplexity 5 356.65 71.33 27.92 .0001 
Work tie 1 106.24 106.24 41.59 .0001 
Multiplexity x Work tie 5 14.25 2.85 1.12 .3501 
Figure 6-2: Mean log frequency of communication per pair and per link by multiplexity 
and work tie 
A. Mean log frequency of communication per pair 
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B. Mean log frequency of communication per link 
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6.1.2.5. Summary 
Pairs in formal, informal, and non-working ties show a marked difference in the number 
of relationships they maintain, in the frequency of communication as pairs and per link, 
and in the multiplexity of their ties. Formally tied pairs showed a much greater 
involvement with each other than pairs who maintained informal or non-working ties: 
they communicated more frequently, about more relationships, and more frequently per 
relationship. This profile is consistent with descriptions of developed work relations as 
described by Gabarro (1990).  
 Non-working pairs not only did not work closely, they do not maintain close ties 
of any kind. They communicated about only 1.8 relationships on average, with half 
communicating about only one relationship. Moreover, they did not communicate 
frequently even regarding this one relationship.  
 The difference in profiles for those maintaining different levels of work relations 
has implications when designing media from aggregate group behaviours. Aggregate 
behaviours on relationships include proportionally more data from frequently 
communicating pairs than from infrequently communicating pairs. This bias in aggregate 
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behaviours needs to be considered when modelling communication behaviours in an 
effort to design media to support work. 
6.1.3. What Types of Relationships were Maintained by Pairs in Different  
Work Ties? 
Chapter 5 discussed how aggregated values can obscure differences across information 
exchange relationships. This section examines differences in the types of information 
exchange relationships maintained by pairs in each work tie. The question of "what types 
of relationships" is examined first for the "average" behaviour of pairs in each type of 
work tie in terms of the percentage of pairs maintaining each relationship, and their 
frequency of communication for each relationship. Second, information exchange 
relationships are examined by level of multiplexity to see whether pairs combine 
relationships in different ways. 
6.1.3.1. The six information exchange relationships 
The previous sections showed that formally tied pairs maintained more relationships and 
communicated more frequently than other pairs. Pairs also varied significantly across 
work ties in the number of links maintained for each relationship (see Figure 6-3, Table 
6-10).  
 The data are presented in Figure 6-3 and Table 6-10. In this figure and table, and 
in those that follow in later sections, percentages are given both as the percentage of the 
number of pairs within the tie (e.g., within the 78 formally tied pairs), and the percentage 
of all links maintained by pairs of that type (e.g., within the 328 links maintained by 
formally tied pairs). The percentage of pairs shows how likely it was that a pair with a 
particular work tie maintained a particular relationship. The percentage of links shows 
how pairs in different work ties distributed their links across the six relationships. Both 
types of percentages provide comparable data across tie categories. For example, it is 
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possible to see that 91% of formally tied pairs (71/78) maintained Receiving Work links, 
compared to 53% of informally tied pairs (128/240), and 27% of non-working pairs 
(16/60). These percentages can also be compared to the percentage for all Cerise pairs 
(57%, 215/378 pairs; see Table 5-4 in Chapter 5). Examining percentages of links shows 
that 22% of all links maintained by formally tied pairs (71/328) were Receiving Work 
links compared to 19% of links maintained by informally tied pairs (128/681), and 15% 
maintained by non-working pairs (16/107). Again, these percentages can be compared to 
results for all Cerise pairs; 19% of links maintained by all pairs were Receiving Work 
links (215/1116 links; see Table 5-4 in Chapter 5). Percentages of links can show how 
important a particular relationship was in the overall pair tie. For example, while nearly 
all pairs engaged in Sociability, this relationship was much more important in 
maintaining pair ties for non-working pairs for whom it may often have been the only tie. 
Sociability accounted for 52% of all links for these pairs, compared to 30% for 
informally tied pairs, and 19% for formally tied pairs. 
 As might be expected from their formal work relation, a greater percentage of 
formally tied pairs maintained work-oriented relationships (Receiving Work, Giving 
Work, Collaborative Writing, and Computer Programming) than did other pairs, with 
each relationship contributing almost equally to the overall tie (see Figure 6-3, percentage 
of links). Within each work tie, pairs showed a similar distribution of the work-oriented 
relationship, with each more distant work tie maintaining fewer links for each 
relationship (see Figure 6-3). More Receiving Work, Giving Work and Computer 
Programming relationships were maintained than Collaborative Writing relationships. 
The difference between Collaborative Writing and other work-oriented relationships was 
not as great for formally tied pairs as for others. 
 Sociability figured prominently in the profile of all pairs, even formally tied pairs. 
Although some pairs may have been operating in a more instrumental manner, 81% of 
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formally tied pairs included Sociability in their relationships. This suggests that for most 
pairs in Cerise, Sociability was a co-requisite for working relations. Also, the much less 
commonly maintained Major Emotional Support relationship was maintained by more 
formally tied pairs than other pairs (17%). This suggests that those working together in 
Cerise combined work with aspects of self-disclosure that are important in social rather 
than work relations. 
Figure 6-3: Percentage of pairs, and percentage of links, by relationship and  
work tie 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
  
196 
B. Percentage of links 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
Table 6-10: Number and percentage of pairs and links by relationship  
and work tie 
 Formal Informal Non-working 
  
n 
% of 78 
pairs 
% of 328 
links 
 
n 
% of 240 
pairs 
% of 681 
links 
 
n 
% of  60 
pairs 
% of  
107 links 
RW 71 91 22 128 53 19 16 27 15 
GW 70 90 21 130 54 19 15 25 14 
CW 53 68 16 64 27 9 3 5 3 
CP 58 74 18 139 58 20 15 25 14 
Soc 63 81 19 207 86 30 56 93 52 
MES 13 17 4 13 5 2 2 3 2 
χ2=58.20, df=10, p<.01, Cramer's V=.16 
6.1.3.2. Frequency of communication 
Pairs in different work ties also communicated at significantly different rates across 
relationships. While formally tied pairs communicated more frequently about each 
relationship than pairs in other work ties, they communicated much more frequently 
about Receiving Work and Giving Work than they did about other relationships. 
 A GLM procedure was used to compare the log frequency of communication per 
link by work tie and information exchange relationship (see Table 6-12). The overall test 
was significant and accounted for 19% of the variance. The addition of the information 
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exchange relationship term greatly increased the amount of variance accounted for in the 
model from the 9% accounted for by work tie alone (see above, Table 6-4). 
 Among the detailed sources of variation there was a significant main effect for 
both work tie and information exchange relationship, and a significantly interaction for 
these terms. A Duncan multiple range test showed that formally tied pairs communicated 
significantly more frequently than informally tied pairs who communicated significantly 
more frequently than non-working pairs (see Figure 6-4, Table 6-11). Across 
relationships, a Duncan multiple range test showed that log communication rates were 
highest for Receiving Work, Giving Work, and Sociability, followed by Collaborative 
Writing and Major Emotional Support, and then Computer Programming. 
 The interaction effect is shown by the higher communication rates by formally 
tied pairs for Receiving Work, Giving Work and Sociability, and the convergence of 
communication frequency for the non-work relationships Major Emotional Support, and 
Sociability. Since these are communication rates per link rather than per pair, these 
communication frequencies were not just the result of more pairs communicating. Note, 
however, that even for the non-work relationships, communication was more frequent for 
formally tied pairs. This implies that these pairs had a more active tie than other pairs that 
was demonstrated in all interactions. 
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Figure 6-4: Frequency of communication per link by relationship and work tie 
A. Median frequency of communication per link 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
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Table 6-11: Frequency of communication per link by relationship and work tie 
 Formal (A)† Informal (B) Non-working (C) All 
 median mean median mean median mean median mean  
RW 82 199 12 109 13 26 24 132  (A)† 
GW 104 328 14 68 4 13 26 149 (A) 
CW 25 116 3 24 15 14 8 65  (B) 
CP 15 47 3 15 1 5 5 23  (C) 
Soc 52 83 14 76 12 43 15 71  (A) 
MES 12 77 3 20 2 2 3 45  (BC) 
Note: Numbers in italic indicate fewer than five pairs. 
† Letters indicate significant differences in log frequency of communication as indicated by a Duncan 
multiple range test. Means with the same letter were not significantly different (see Table 6-12). 
Table 6-12: GLM procedure comparing log frequency of communication per link by 
relationship and work tie (formal, informal, non-working)  
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model    17   793.87 46.70  15.56  .0001 
Error 1098 3296.09   3.00 
Corrected Total 1115 4089.96 
 R-Square C.V. Root MSE Mean 
 .19  64.29  1.73 2.69 
Source DF Type I SS Mean Square F Value  Pr > F 
Work tie   2 376.23 188.11 62.66  .0001 
Relationship    5 351.44   70.29 23.41  .0001 
Work tie x Relationship 10  66.20    6.62   2.21  .0155 
6.1.3.3. Combinations of information exchange relationships 
Another aspect of work ties and relationships that can be examined is what types of 
relationships are included at different levels of multiplexity. Results discussed in Chapter 
5 suggested evidence for a pattern of information exchange relationships associated with 
the development of a close working relation. Pairs who maintained one relationship 
tended to maintain a Sociability relationship. In more multiplex ties, work relationships 
such as Receiving Work, Giving Work and Computer Programming were added. When 
ties included three or more links Collaborative Writing emerged in a significant way, 
reciprocal Receiving Work and Giving Work ties were evident, and the infrequently 
maintained Major Emotional Support relationship emerged. 
 This distribution of relationships by multiplexity suggests that it may be possible 
to infer differences in the types of information exchanged as working relations mature 
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using the cross-sectional data collected in the current research. Multiplexity is one 
measure of closeness. Another measure is the perceived work tie, with the formal work 
tie suggesting a more mature, closer work relationship. However, as reviewed earlier, 
working relations can often spring into full maturity because pairs must work together, 
e.g., because they are formally tied, bypassing the passage of time usually associated with 
development of relations.37 However, it is still likely that pairs need time to come to 
terms about their work. Therefore, differences may be present within the work ties in the 
number and types of information pairs exchanged, and in their frequency of 
communication. This section examines the data for such differences. 
 Formally tied pairs in Cerise not only maintained more relationships, they also 
tended to maintain different relationships than informally tied or non-working pairs, 
particularly at lower levels of multiplexity. Few formally tied pairs (12%, 9/78) are found 
at low levels of multiplexity (i.e., one and two relationships). Those formally tied pairs 
who do maintain this level of multiplexity primarily maintain Receiving Work and 
Giving Work relationships, whereas the many more informally tied and non-working 
pairs primarily maintain Sociability along with Receiving Work or Computer 
Programming (see Table 6-13). Formally tied pairs did not include Computer 
Programming at lower levels of multiplexity whereas informally tied and non-working 
pairs did, with informally tied pairs including more Computer Programming relationships 
than non-working pairs.38  
 At higher levels of multiplexity (three and four relationships), formal and 
informal pairs both gradually added Collaborative Writing to Receiving Work, Giving 
Work, Sociability and Computer Programming as the number of relationships increased. 
                                                
37 For this reason, measures of how long a pair have known each other, or how long they have been 
members of Cerise, cannot capture the maturity of the working relation. Therefore, the respondent's 
perception of the tie is used here. 
38 In the later section on status and information exchange relationships this is shown to have been due to a 
very low incidence of Computer Programming relationships with faculty who comprised a major portion of 
the formally tied pairs. 
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At five and six relationships the differences in types of ties disappear. However, 
differences are evident in the number of pairs in each work tie maintaining this level of 
multiplexity: formally tied pairs maintained nearly half of these more multiplex ties and 
non-working pairs very few (47%, compared to 37% by informally tied pairs, and 2% by 
non-working pairs; see Table 6-13). 
 The data are presented in Table 6-13. Results for each type of work tie are 
presented in separate tables. In the same manner as for Table 5-4 in Chapter 5, columns 
in Table 6-13 give the number and percentage of pairs maintaining one to six 
relationships. Percentages are the portion of the pairs who maintained each level of 
multiplexity who maintained each specific relationship. For example, in part I of Table 6-
13, which gives details for formally tied pairs, the column for pairs maintaining three 
relationships shows that 67% (6) of the nine pairs who maintained three relationships 
maintained a Receiving Work relationship, 89% (8) a Giving Work relationship, 22% (2) 
a Collaborative Writing relationship, etc. The totals in the "All" row are equivalent to the 
number of pairs times the number of relationships, e.g., nine formally tied pairs each 
maintained three relationships for a total of 27 links. Percentages total to 100 times the 
number of relationships (e.g., 100 x 3). 
 The primacy of the Receiving Work and Giving Work relationships for formally 
tied pairs is consistent with supervisor/supervisee and employer/employee ties. However, 
for 83% of formally tied pairs (65/78 pairs), respondents reported that they maintained 
both a Receiving Work and a Giving Work relationship with the correspondent. This 
suggests that work was done collaboratively, with each side of a partnership taking 
responsibility for some aspect of each task. This is in keeping with a mature working 
relation, maintained in an environment where joint planning and joint allocation of work 
is operating, as was likely to be the case when jointly conducting research, sharing 
departmental responsibilities, or sharing the job of setting up or maintaining shared 
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hardware or software. This reciprocality was not present to the same degree for the other 
pairs. Receiving Work and Giving Work relationships were reported for 39% (94/240) of 
informally tied pairs, and only 15% (9/60) of non-working pairs. 
 These profiles of information exchange relationship exhibited for the three types 
of work tie suggest two patterns of growth for work relations in Cerise: a formal route 
and an informal route. The formal route starts with a multiplex tie based on Receiving 
Work and Giving Work, that grows to add Computer Programming or Collaborative 
Writing, and eventually to add all relationships. The informal route begins with pairs 
establishing a weak Sociability relationship and building on that with Receiving Work, 
Giving Work and Computer Programming relationships, and a more frequently 
maintained Sociability relationship. For some informally tied pairs, the tie develops 
further to include all relationships. For such pairs, Sociability appears to be a pre-
requisite for a close working tie.  
 Again, it should be noted that cross-sectional data is being used to make 
inferences about the growth of relationships over time. However, it is apparent that there 
are differences across multiplexities, a measure associated with interpersonal closeness, 
with the type of work tie. Because both those who report a formal tie, and those who 
report an informal tie, arrive at the same level of multiplexity, there must be more than 
one way in which working relations can mature. 
Table 6-13: Number of pairs by relationship, multiplexity, and work tie 
I. Formally tied pairs
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
 n % of 6 n % of 3 n % of 9 n % of 20 n % of 31 n % of 9 
RW 3 50 3 100 6 67 19 95 31 100 9 100 
GW 1 17 3 100 8 89 18 90 31 100 9 100 
CW 1 17   2 22 10 50 31 100 9 100 
CP     4 44 16 80 29 94 9 100 
Soc 1 17   7 78 15 75 31 100 9 100 
MES       2 10 2 7 9 100 
All 6 100% 6 200% 27 300% 80 400% 155 500% 36 600% 
- continued - 
  
203 
II. Informally tied pairs 
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
 n % of 62 n % of 49 n % of 44 n % of 42 n % of 
37 
n % of 
6 
RW 2 3 20 41 27 61 36 86 37 100 6 100 
GW 5 8 10 20 32 73 40 95 37 100 6 100 
CW   3 6 5 11 16 38 34 92 6 100 
CP 7 11 25 51 31 71 36 86 34 92 6 100 
Soc 48 77 40 83 37 84 39 93 37 100 6 100 
MES       1 2 6 16 6 100 
All 62 100% 98 200% 132 300% 168 400% 185 500
% 
36 600
% 
 
III. Non-working pairs  
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
 n % of 35 n % of 12 n % of 7 n % of 4 n % of 1 n % of 1 
RW 2 6 5 42 3 43 4 100 1 100 1 100 
GW   3 25 6 86 4 100 1 100 1 100 
CW     1 14   1 100 1 100 
CP 1 3 5 42 3 43 4 100 1 100 1 100 
Soc 32 91 11 92 7 100 4 100 1 100 1 100 
MES     1 14     1 100 
All 35 100% 24 200% 21 300% 16 400% 5 500% 6 600% 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
6.1.4. Summary of Work Ties and Information Exchange Relationships 
The three work ties show differences in multiplexity, frequency of communication, and 
types of information exchange relationships. Close examination of the types of 
relationships maintained at each level of multiplexity suggests that working relations in 
Cerise may develop from either a formal or an informal tie, with more of those who are 
formally tied progressing to ties with a high multiplexity. 
 Formally tied pairs maintained more relationships, communicated more 
frequently as pairs and per link, and maintained a different set of relationships than other 
pairs. On average, formally tied pairs communicated about 4.2 relationships whereas 
informally tied pairs communicated about 2.8 relationships, and non-working pairs about 
1.8 relationships. Formally tied pairs communicated significantly more frequently than 
other pairs. As pairs they communicated approximately four times as frequently as 
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informally tied pairs, and 13 times as frequently as non-working pairs. They also 
communicated significantly more frequently per link than other pairs, communicating at a 
median rate of once a week per relationship. Formally tied pairs primarily maintained 
work-related relationships, particularly Receiving Work and Giving Work, combined 
with Sociability, and communicated more frequently about these relations than did other 
pairs. Informally tied and non-working pairs, on the other hand, maintained more of their 
links as Sociability links, but communicated less frequency about Sociability than did 
formally tied pairs.  
 These patterns show that work tie effectively distinguishes three patterns of 
information exchange in Cerise. Formally tied pairs, which tended to include a faculty 
member as one of the pair, worked closely, maintaining multiplex ties with a high 
frequency of interaction. Moreover, they concentrated on coordination of work as shown 
by the Receiving Work and Giving Work relationships. These relationships tended to be 
reciprocal, suggesting that formal pairs maintained collaborative work ties rather than 
having work directed by one member of the pair. This is in keeping with descriptions of 
the Cerise environment that reported that Cerise members shared work and worked 
together planning work projects.  
 The fact that formal pairs also maintained frequent Sociability links suggests that 
the pairs worked together maintained a mutual liking and respect as well as a formal tie. 
Formally tied pairs were also more likely to maintain Collaborative Writing and Major 
Emotional Support relationships, and to maintain them at a greater frequency, than other 
pairs. These relationships were included by pairs who maintained higher levels of 
multiplexity. Since these two relationships require pairs to trust and know each other 
well, this suggests that pairs who maintained these relationships were likely to have well-
developed interpersonal relations. The higher communication rates for these relationships 
also suggest that, despite the work orientation of the questions, these pairs maintained a 
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closer overall tie than informally tied or non-working pairs. Moreover, the presence of 
both task-related relationships and social relationships shows that well-developed formal 
work relations go hand in hand with well-developed social relations in Cerise. These two 
types of relationships sustain both the work tie and the pair tie (McGrath, 1984).  
 Informally tied pairs, which tended to include students communicating with 
students or with employees, fit somewhere between the formal pairs and the non-working 
pairs in terms of work relations. These pairs communicated more frequently than non-
working pairs, but less frequently than formal pairs. At lower levels of multiplexity, they 
tended to maintain the same kinds of relationships as did non-working pairs, i.e., 
Sociability, Computer Programming, and Receiving Work. However, their pattern of 
inclusion of Collaborative Writing across levels of multiplexity was similar to that of 
formally tied pairs, although fewer of the pairs maintained these relationships than among 
the formally tied pairs. This suggests a second pattern for the development of working 
relations in Cerise. Pairs who were not bound to work together because of hierarchical 
ties were free to develop work relationships at their own discretion. For these pairs, the 
initial Sociability relationships appear to lead to the inclusion of task-oriented 
relationships, such as Computer Programming and Collaborative Writing, as the working 
relations develops. 
 Non-working pairs interacted infrequently about few relationships. While these 
are not working pairs, they are also not close ties in any other capacity. Their frequency 
of interaction for Sociability is very low, and few maintain relationships that require trust 
and knowledge of each other, such as Collaborative Writing or Major Emotional Support.  
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6.2. FRIENDSHIP TIES AND INFORMATION EXCHANGE RELATIONSHIPS 
This section continues the evaluation of information exchange relationship and 
interpersonal ties. The focus in this section is on the social relations maintained by Cerise 
pairs as demonstrated by their reported friendship tie. 
6.2.1. Distribution of Friendship Ties 
Respondents were asked to indicate for each correspondent whether this person was a 
close friend, a friend, an acquaintance, or someone with whom they only worked.39 Thus, 
four levels of social relation are distinguished. Three of these indicate that a social 
relation exists for the pair, ranging from the weak acquaintance level to the strong, more 
mature, social relation signified by a close friend tie.  
 The majority of respondents (86%) recognized some level of social relation with 
their correspondent: 10% (38/378) reported a close friendship, 46% (172/378) a 
friendship, and 30% (115/378) an acquaintance. Of the remaining pairs, 13% identified a 
work tie only, and 0.5% (2 pairs) did not report a friendship tie. As mentioned at the 
beginning of the chapter, because Cerise is a work environment, ties in Cerise need not 
include a social component. The work-only tie captures pairs who do not believe that 
they maintain any level of social relation distinct from their work relation.  
6.2.2. How Many Relationships Were Maintained by Pairs in Each  
Friendship Tie? 
The question of "how many relationships" is again examined by comparing the number 
of relationships maintained, frequency of communication, and multiplexity. These are 
examined to show the "average" communication behaviour of pairs in different friendship 
ties.  
                                                
39 As for work ties, the friendship tie for a pair is the tie reported by the respondent. Again, it is the 
respondent's perception of the tie that is expected to influence their communication behaviour.  
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6.2.2.1. Mean number of information exchange relationships 
The type of friendship tie significantly affected the number of information exchange 
relationships a pair maintained, with close friends and work-only pairs showing higher 
multiplexity than friends and acquaintances. The number of potential links that were 
actually maintained by pairs varied significantly by friendship tie (see Table 6-15). 
Across the levels of friendship, the closer the social tie (close friend, friend, 
acquaintance), the more relationships a pair maintained. Work-only pairs also showed a 
high multiplexity, close to that maintained by close pairs. Thus, unlike the non-working 
pairs discussed in the previous section, who showed little interaction on any relationships, 
work-only pairs were important, multiplex connections in Cerise. 
 Friends and acquaintances provided the most diffuse contact across Cerise as a 
whole, while close friends and work-only pairs maintained more multiplex ties. Close 
friends, who represented 10% of pairs, maintained 14% of the 1116 links maintained by 
all pairs. They averaged 4.2 links per pair (median 4). Friends, who represented 46% of 
the pairs, maintained 45% of the links for a mean of 2.9 links per pair (median 3). 
Acquaintances, representing 30% of the pairs, maintained 23% of links, for a mean of 2.3 
links per pair (median 2). Work-only pairs maintained more links than friends or 
acquaintances. Work-only pairs representing 13% of Cerise pairs, maintained 17% of 
links, for a mean of 3.7 links per pair (median 4). 
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Table 6-14: Total number of information exchange links by type of friendship tie 
 
 
 
Friendship  
tie 
 
Potential 
links: No. of 
pairs x no. of 
relationships 
 
Actual links  
(Percent of 
potential 
links) 
 
 
Percent 
of actual 
links 
Mean 
(median) 
number of 
links per 
pair 
 
Frequency of 
communication 
per pair 
median (mean) 
 
Frequency of 
communication 
per link 
median (mean) 
Close Friend 38 x 6 = 228 160 (70) 14.3 4.2 (4) 374 (633) (A)† 52 (150) (A)† 
Friend 172 x 6 =1032 502 (49) 45.0 2.9 (3) 45 (189) (B) 12 (65) (C) 
Acquaintance 115 x 6 = 690 259 (38) 23.2 2.3 (2) 12 (160) (C) 8 (71) (D) 
Work-only 51 x 6 = 306 187 (61) 16.8 3.7 (4) 73 (261) (B) 20 (71) (B) 
All 378 x 6= 2268 1116 (49%) 100% 3.0 (3) 43 (259) 13 (88) 
Note: This list excludes the two pairs for whom the level of friendship tie was not reported. However, 
totals still refer to the 378 pairs. 
† Letters indicate significant differences in log frequency of communication as indicated by a Duncan 
multiple range test. Means with the same letter were not significantly different (see Table 6-16 and Table 6-
17). 
Table 6-15: Number of links maintained versus number not maintained by friendship 
tie 
 Close Friend Friend Acquaintance Work only 
 n % n % n % n % 
Link 160 70 502 49 259 38 187 61 
No Link 68 30 530 51 431 62 119 49 
Total 228 100 1032 100 690 100 306 100 
 χ2= 95.19, df=3, p< .01, Cramer's V=.21 
6.2.2.2. Frequency of communication 
Pairs in different levels of friendship differed in their frequency of communication, with 
more frequent communication for close friends than for friends or acquaintances, and 
work-only pairs communicating at rates similar to friends. 
 One-way General Linear Model (GLM) procedures were used to compare log 
frequency of communication per pair and per link across levels of friendship. Both 
models were significant (see Table 6-16, Table 6-17). While both tests were significant, 
the model comparing communication per pair accounted for 21% of the variance in 
communication frequency, compared to 7% for the model for communication per link. As 
for work ties, this shows that a pair's overall communication rate is more predictable from 
their interpersonal tie than is the pair's communication rate across the links they maintain. 
Again, this may be partly attributable to the mix of work and social relationships in the 
six information exchange relationship. This is explored further below. 
  
209 
 A Duncan multiple range test indicated that, for log frequency of communication 
per pair, close friend pairs communicated significantly more frequently than other 
friendship levels; work-only pairs and friend pairs communicated at the same rate; and 
acquaintances communicated at significantly lower rates than pairs in other levels of 
friendship (see Table 6-14). Close friends communicated at a median rate five to eight 
times that of work-only pairs, and friends (374 times a year per pair versus 73 for work-
only pairs, 45 for friends; see Table 6-14).  
 Log communication rates per link were also significantly different for each level 
of friendship according to a Duncan multiple range test. Close friends communicated 
significantly more frequently than work-only pairs, who communicated more frequently 
than friends who communicated more frequently than acquaintances (see Table 6-14). 
Again, the communication rates per link for close friends were much higher than for 
other pairs. Close friends showed a median communication rate 2.5 times the rate by 
work-only pairs (52  times a year per link versus 20), and four times the rate by friends 
(52 times a year versus 12; see Table 6-14).  
Table 6-16: GLM procedure comparing log frequency of communication per pair 
by level of friendship (close friend, friend, acquaintance, work-only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Friendship tie     3   286.62 95.54 33.10 .0001 
Error 372 1073.67 2.89 
Corrected Total 375 1360.29 
 R-Square C.V. Root MSE  Mean 
 .21 44.79 1.70 3.79 
Table 6-17: GLM procedure comparing log frequency of communication per link 
by level of friendship (close friend, friend, acquaintance, work-only) 
Source DF  Sum of Squares Mean Square F Value  Pr > F 
Friendship tie       3    225.65 75.22 27.77  .0001 
Error 1104  2990.07  2.71 
Corrected Total 1107  3215.72 
 R-Square C.V. Root MSE  Mean 
 .07 57.24  1.65 2.87 
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 Thus, ties between close friends and between work-only pairs were both more 
multiplex, and maintained more frequently. The much higher frequency of 
communication per link by close friends compared to rates for other pairs suggests that 
these pairs may have been more willing to initiate and accept contact than were other 
pairs. This may have allowed close friends to explore an information exchange 
relationship in more depth, and to engage in activities that required a higher degree of 
cooperation and coordination. The types of relationships maintained by pairs are explored 
below. 
 On the other hand, the importance of contact between many Cerise members 
made by friends and acquaintances should not be discounted. This wide ranging contact 
can provide cohesion across the group as a whole, bringing news from one source to 
another within the group (Granovetter, 1973). 
6.2.2.3. Multiplexity of information exchange relationships 
As shown in previous sections, pairs in different levels of friendship did not maintain the 
same number of relationships: close friends averaged 4.2 links, work-only pairs 3.7, 
friends 2.9 links, and acquaintances 2.3 links. This difference is also reflected in the 
number of pairs maintaining one to six links. Pairs maintained significantly different 
numbers of links at each level of multiplexity (see Table 6-18). 
 Among the three ties, close friend, friend, and acquaintance, friendship levels 
were clearly reflected in the distribution of number of relationships pairs maintained. The 
closer the friendship level, the more multiplex the tie. Only 5% of close friends 
maintained only one relationship, compared to 25% of friends, and 46% of 
acquaintances; 47% of close friends maintained five or six relationships, compared to 
21% of friends, and 12% of acquaintances. Work-only pairs show a distribution of 
multiplexity that falls between that of close friends and friends, with 10% of ties based on 
one relationship only, and 36% on five and six relationships (see Table 6-18).  
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Table 6-18: Number and percentage of pairs by multiplexity and friendship tie 
Level of Close Friend Friend Acquaintance Work-only 
multiplexity n % n % n % n % 
1 2 5 43 25 53 46 5 10 
2 4 11 31 18 22 19 7 14 
3 3 8 33 19 13 11 10 20 
4 11 29 30 16 14 12 11 22 
5 11 29 32 19 11 10 14 28 
6 7 18 3 2 2 2 4 8 
All 38 100% 172 100% 115 100% 51 100% 
χ2=72.47, df=15, p<.01, Cramer's V=.25 
6.2.2.4. Multiplexity and frequency of communication 
Consistent with previous results, pairs who maintained more links tended to communicate 
more frequently as pairs and per link (see Table 6-19 and Figure 6-5). Friends, 
acquaintances, and work-only pairs communicated more frequently per link with each 
higher level of multiplexity. Results for close friends were somewhat more varied, with 
very high communication rates for the two pairs who maintained only one relationship. 
The results for these two close friends suggest that there may be an exception to the 
general rule associating frequency of communication and multiplexity. These two close 
friend pairs maintained only a Sociability link. This suggests that the friendship of these 
pairs may have been based on relationships external to the Cerise environment, with all 
interactions captured under the one relationship they maintained in the Cerise 
environment, i.e., the Sociability relationship.40 
                                                
40 This is the type of communication that might have been expected for non-working pairs. Of these two 
pairs, one reported a non-working tie, and the other an informal work tie. 
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Figure 6-5: Median frequency of communication per pair and per link by multiplexity 
and friendship tie 
A. Median frequency of communication per pair 
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B. Median frequency of communication per link 
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Table 6-19: Frequency of communication per pair and per link by multiplexity and 
friendship tie 
A. Median and mean frequency of communication per pair 
Level of Close Friend Friend Acquaintance Work-only 
multiplexity median mean median mean median mean median mean 
1 266 266 12 23 4 7 2 5 
2 220 192 13 52 16 24 7 16 
3 82 147 69 72 50 66 47 125 
4 440 533 93 240 56 191 319 300 
5 944 948 177 424 225 952 368 436 
6 293 858 1521 2281 1746 1746 470 632 
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B. Median and mean frequency of communication per link 
Level of Close Friend Friend Acquaintance Work-only 
multiplexity median mean median mean median mean median mean 
1 266 266 12 23 4 7 2 5 
2 41 96 5 26 4 12 3 8 
3 24 49 6 24 12 22 12 42 
4 37 133 12 60 4 48 24 75 
5 116 190 24 85 14 190 33 87 
6 38 143 110 380 203 291 55 105 
Note: Numbers in italic indicate fewer than five pairs. 
 GLM procedures were used to compare the log frequency of communication per 
pair and per link by multiplexity and friendship tie. Because of the very low number of 
pairs per friendship tie maintaining six links, analyses included multiplexities of five or 
fewer relationships. Both GLMs showed a significant main effect was for multiplexity 
and for friendship tie, but not for the interaction of these variables (see Figure 6-6, Table 
6-20, and Table 6-21). As can be seen in Figure 6-6, communication rates increase with 
increasing multiplexity, and close friend pairs communicated more frequently than 
others. Thus, while frequency of communication varied with the level of multiplexity as 
well as with the type of friendship tie maintained by pairs, the interaction was not 
significant and, therefore, the tie did not differentially affect communication rates at each 
level of multiplexity. 
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Figure 6-6: Mean log frequency of communication per pair and per link by multiplexity 
and friendship tie 
A. Mean log frequency of communication per pair 
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B. Mean log frequency of communication per link 
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Table 6-20: GLM procedure comparing the log frequency of communication per 
pair by multiplexity and friendship tie (close friend, friend, acquaintance, work-only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  19   684.37 36.02  23.11  .0001 
Error 340   529.85   1.56 
Corrected Total 359 1214.22 
 R-Square C.V. Root MSE  Mean 
 .56 34.01 1.25 3.67 
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity  4 582.90 145.73 93.51  .0001 
Friendship tie  3   79.05   26.35 16.91  .0001 
Multiplexity x Friendship tie  12   22.42     1.87   1.20  .2823 
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Table 6-21: GLM procedure comparing the log frequency of communication per 
link by multiplexity and friendship tie  
(close friend, friend, acquaintance, work-only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  19   438.61 23.08 9.85  .0001 
Error 992 2324.35   2.34 
Corrected Total 1011 2762.97 
 R-Square C.V. Root MSE  Mean 
 .16 55.25 1.53 2.77 
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity  4 265.86 66.46 28.37  .0001 
Friendship tie  3 139.78 46.59 19.89  .0001 
Multiplexity x Friendship tie  12   32.98   2.75   1.17  .2978 
6.2.2.5. Summary 
Across friendship ties, pairs differed in the number of relationships they maintained, their 
frequency of communication as pairs and per link, and the multiplexity of their ties. 
Across the ties that indicated some level of social relations (i.e., excluding work-only 
pairs), multiplexity and frequency of communication increased with increasing closeness 
of the tie, from acquaintance to friend to close friend. This pattern suggests differences in 
communication behaviour that are associated with the degree to which the social relation 
has developed, with closer pairs interacting more frequently, and communicating about 
more topics.  
 Pairs who only work together in Cerise, for whom the respondent reported no 
social relation, still communicate frequently, with a multiplexity between that of close 
friends and friends. The presence of multiplex work relations such as these supports 
Gabarro's (1991) idea that pairs can be fully engaged in work relations without 
developing social relations. This may occur because pairs have been launched into a full 
work relation without the time to develop a social relation, or it may be that these pairs 
have not chosen to develop such a relation. No data was collected on how long the pairs 
had maintained their relationship. However, results on number of years in the department 
suggest that time was not the issue for these relationships. Respondents in work-only 
pairs averaged four years in the department, and their correspondents five years, 
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compared to two years for each member of a close friend pair, three for friends, and two 
for the respondent and three for the correspondent for acquaintances. 
6.2.3. Work and Friendship Ties 
Earlier it was shown that formally tied pairs maintained a more multiplex tie and 
maintained each relationship more frequently than informally tied and non-working pairs. 
Are the results shown above for close friends attributable to their also being formally tied 
work pairs? In fact, close friends did not comprise the main category of formally tied 
pairs: only five of the 38 close friend pairs indicated that they maintained a formal work 
tie (see Table 6-22).  
Table 6-22: Number of information exchange links by work and friendship tie 
 
 
Work tie: 
Friendship tie 
 
 
Number of 
pairs 
 
 
Number of 
links 
 
Mean (median) 
number of links 
per pair 
Frequency of 
communication 
per pair: 
median (mean) 
Frequency of 
communication 
per link: 
median (mean) 
Formal:      
Close Friend 5 23 4.6 (5) 1516 (1413) 232 (307) 
Friend 33 137 4.2 (5) 194 (617) 37 (149) 
Acquaintance 11 48 4.4 (5) 468 (1331) 66 (305) 
Work-only 29 120 4.1 (4) 319 (349) 29 (84) 
Informal:      
Close Friend 26 111 4.3 (4.5) 459 (589) 46 (138) 
Friend 117 325 2.8 (3) 36 (96 ) 12 (34) 
Acquaintance 73 170 2.3 (2) 12 (45) 4 (19) 
Work-only 22 67 3.0 (3) 28 (146) 12 (48) 
Non-working:      
Close Friend 7 26 3.7 (4) 289 (237) 20 (64) 
Friend 22 40 1.8 (1.5) 14 (46) 3 (25) 
Acquaintance 31 41 1.3 (1) 12 (15) 4 (12) 
Note: This table excludes the two pairs for whom the level of friendship tie was not reported. 
 Across the combinations of work and friendship tie, multiplexity increased with 
increasing closeness of both the work and friendship tie (see Table 6-22). Close friends 
who also maintained a formal tie showed the greatest degree of multiplexity (mean 4.6, 
median 5 links per pair). Thus, those who worked together more formally and who were 
closer socially, were embedded in more relationships with each other. This is in keeping 
with more developed relations, with communication flowing from topic to topic. 
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 A GLM procedure indicated that the type of work tie and the type of friendship tie 
acted independently to add to the number of links a pair maintained. A GLM procedure 
comparing the number of links maintained by each work and friendship tie showed a 
significant main effect for work tie and for friendship tie, but the interaction of these 
terms was not significant (see Table 6-23). Thus, work tie and friendship tie did not 
differentially affect the number of relationships a pair maintains, instead the effect of 
these ties was additive.  
Table 6-23: GLM procedure comparing the number of links by work (formal, 
informal, non-working) and friendship tie (close friend, friend, acquaintance, work-only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  10 315.62 31.56  17.96  .0001 
Error 365 641.31   1.76 
Corrected Total 375 956.94 
 R-Square C.V. Root MSE  Mean 
  .33 44.98 1.33 2.95 
Source DF Type I SS Mean Square F Value  Pr > F 
Work tie 2 208.10 104.05 59.22  .0001 
Friendship tie  3   95.57   31.86 18.13  .0001 
Work tie x Friendship tie  5   11.95    2.39   1.36  .2386 
 While work and friendship ties acted independently to increase the number of 
links maintained by pairs, these ties operated both independently and together to affect 
the frequency of communication. A GLM procedure comparing log frequency of 
communication per link by work and friendship tie showed a significant main effect for 
work tie and friendship tie, and a significant interaction (see Figure 6-7 and Table 6-24).  
 The log frequency of communication per link increased with increasing formality 
of the work tie and closeness of the friendship tie: formally tied pairs communicated 
more frequently per link than informally tied pairs or non-working pairs; close friends 
communicated more frequently per link than friends or acquaintances (see Figure 6-7).  
 The interaction effect is shown in the higher communication rate for formally tied 
pairs, particularly when combined with a close friendship. There was also a relatively 
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high communication rate for formally tied acquaintances. Despite the lack of closeness in 
friendship terms, this combination showed a high communication rate. This suggests that 
these pairs have requirements from their work tie that necessitated communication 
regardless of their friendship level, perhaps because of the hierarchical nature of their tie. 
In fact, 6 of the 11 pairs were ties between faculty and employees, and 5 were between 
faculty and students. Two of the latter pairs included the supervisor of the student. 
Figure 6-7: Frequency of communication per link by work and friendship tie 
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Table 6-24: GLM procedure comparing log frequency of communication per link by 
work (formal, informal, non-working) and friendship tie (close friend, friend, 
acquaintance, work-only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  10   627.43 62.74  26.59  .0001 
Error 1097 2588.30  2.36 
Corrected Total 1107 3215.72 
 R-Square C.V. Root MSE  Mean 
 .20 53.43 1.54 2.88 
Source DF Type I SS Mean Square F Value  Pr > F 
Work tie 2 317.73 158.87 67.33  .0001 
Friendship tie 3 257.35  85.78 36.36  .0001 
Work tie x Friendship tie 5  52.35  10.47  4.44  .0005 
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6.2.3.1. Summary 
Work and friendship ties acted independently to add to the number of links a pair 
maintained, but jointly to affect the frequency of communication. The fact that links were 
added independently suggests that the types of information exchange relationships 
maintained for friendship and for work were different. A friendly pair that decides to 
work together might add information exchange relationships in a new domain, such as 
Collaborative Writing. Similarly, a work pair that increases their level of friendship, 
might add an information exchange relationship of a social nature, perhaps a Major 
Emotional Support relationship.  
 An increase in the number of relationships is associated with an increase in 
frequency of communication. Thus, pairs who mix work and friendship ties, and 
therefore maintain a wider range of information exchange relationships, can be expected 
to communicate more frequently. They communicate more frequently as pairs because 
they have more information exchange relationships to communicate about. They 
communicate more frequently per link, because the closeness of the tie may necessitate, 
encourage, and allow for more frequent interaction. 
6.2.4. What Types of Relationships were Maintained by Pairs in Different  
Friendship Ties? 
As in the section on work ties, this section examines differences in the types of 
information exchange relationships maintained by pairs in each friendship tie. The 
question of "what types of relationships" is examined first for the "average" behaviour of 
pairs in each type of friendship tie in terms of the percentage of pairs maintaining each 
relationship, and their frequency of communication for each relationship. Second, 
information exchange relationships are examined by level of multiplexity to see whether 
pairs combine relationships in different ways. 
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6.2.4.1. The six information exchange relationships 
Pairs varied significantly across friendship ties in the percentage of pairs maintaining 
each relationship (see Table 6-25). The pattern of links across relationships was similar 
for close friends, friends, and acquaintances, with pairs in each more distant tie 
maintaining fewer links for each relationship. In general, more pairs in each of these 
friendship ties maintained Sociability than any other relationship, followed by Receiving 
Work, Giving Work, Computer Programming, Collaborative Writing, and Major 
Emotional Support (see Table 6-25 and Figure 6-8). Close friends were also the ones to 
maintain more Major Emotional Support relationships: 32% of close friend pairs 
maintained Major Emotional Support, compared to 4-8% for other ties (see Table 6-25). 
This gives further support to the suggestion that before pairs engage in this relationship, 
they need to have well-developed social relations, including trust and mutual 
understanding. 
 Work-only pairs showed a different pattern of relationships (see Table 6-25, 
Figure 6-8). For Receiving Work, Giving Work, Collaborative Writing, and Major 
Emotional Support, work-only pairs fit between close friends and friends in the 
percentage of pairs maintaining each relationship (as they have done on other measures). 
However, they show the lowest percentage of pairs maintaining Sociability, and the 
highest percentage of pairs maintaining Computer Programming. As well, the percentage 
of pairs maintaining Receiving Work, although still falling between friends and 
acquaintances, is low relative to the other relationships they maintain. This pattern of 
relationships indicates that these pairs maintain a more instrumental set of relationships 
than other pairs. They interacted with fewer pairs regarding the affective Receiving Work 
relationship than the more instrumental Giving Work, and with fewer pairs for Sociability 
than the more work-oriented Computer Programming. This pattern is in keeping with the 
lack of social relations reported by these pairs that is inherent in their reporting a work-
only tie.
  
221 
Figure 6-8: Percentage of pairs by relationship and friendship tie 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
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Table 6-25: Number and percentage of pairs and links by relationship and friendship 
tie 
 Close Friend Friend Acquaintance Work only 
 n % of 
38 
% of 
160 
n % of 172 % of 
502 
n % 
of 
115 
% of 
259 
n % of 
51 
% 
of 
187 
RW 35 92 22 98 57 20 46 40 18 34 67 18 
GW 31 82 19 97 56 19 45 39 17 41 80 22 
CW 21 55 13 51 30 10 21 18 8 26 51 14 
CP 24 63 15 97 56 19 46 40 18 43 84 23 
Soc 37 97 23 15
2 
88 30 96 83 37 39 76 21 
MES 12 32 8 7 4 1 5 4 2 4 8 2 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
χ2=40.58, df=15, p<.01, Cramer's V=.11 
 While work-only pairs did not combine friendship with work, it appears that the 
closer the friendship, the more likely pairs were to mix work and friendship. Close 
friends in particular show a very high percentage of pairs maintaining work-oriented 
relationships along with their social relationships, especially Receiving Work (92% of 
close friend pairs) and Giving Work (82% of close friend pairs) relationships. They also 
show the highest percentage of reciprocal Receiving Work and Giving Work ties (79% 
30/38 pairs, compared to 61% (31/51) for work-only pairs, 43% (74/172) for friends, and 
28% (32/115) for acquaintances). 
 This suggests again that working relations may develop from two directions. 
Those who work together only (approximately half of whom report a formal tie and half 
an informal tie;41 see Table 6-22) combine work with Sociability but not with friendship. 
On the other hand, friendship appears to lead to greater involvement in all relationships, 
with the number of pairs maintaining each relationship increasing with increasing 
closeness of the friendship tie. Thus, the more pairs like each other in Cerise, the more 
                                                
41 These pairs display a variety of statuses. Just over half (27/51) include a faculty member and a student 
(10 faculty-student and 17 student-faculty pairs), the remainder include 2 employee-employee, 1 employee-
faculty, 8 employee-student, 4 faculty-employee, 0 faculty-faculty, 5 student-employee, and 4 student-
student pairs. 
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they are likely to work together, and the more likely they are to work together 
collaboratively (i.e., maintaining both Receiving Work and Giving Work relationships). 
 Overall, it appears that in Cerise, friendship leads to work, and close friendship to 
collaborative work. Although pairs could and did work together without maintaining any 
level of intimacy, among pairs who were friends, the closer the level of friendship, the 
more relationships a pair was likely to maintain. 
6.2.4.2. Frequency of communication 
Pairs in different friendship ties also communicated at different frequencies about each 
relationship (see Figure 6-9 and Table 6-26). A GLM procedure was used to compare the 
log frequency of communication per link by level of friendship and information exchange 
relationship. The overall model was significant and accounted for 18% of the variance 
(see Table 6-27). There was a significant main effect for friendship tie and relationship, 
and a significant interaction between these variables. The main effects have been 
discussed earlier: close friends communicated most frequently per link, followed by 
work-only pairs, friends and acquaintances (see Table 6-17), and communication rates 
were highest for Receiving Work, Giving Work, and Sociability, followed by 
Collaborative Writing and Major Emotional Support, and then Computer Programming 
(see Figure 6-2, Table 6-5, in the section on work ties and information exchange 
relationships). 
 The interaction effects are of interest here. They indicate that pairs maintaining 
different levels of friendship communicated at significantly different rates for different 
relationships. Close friends and work-only pairs showed higher frequencies of 
communication than other pairs, particularly for Receiving Work and Giving Work (see 
Figure 6-9). Close friends maintained a markedly higher communication rate for 
Sociability, while rates for all others were similar. Close friends also showed a higher rate 
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of  communication for Computer Programming, suggesting that perhaps these pairs are 
collaborating on projects. 
 These results indicate that not only did close friends maintain work-oriented 
relationships such as Receiving Work or Giving Work, they also maintained them 
regularly (median frequency of approximately once a week). Thus, these were not once-
in-a-while collaborations; instead they were continuous work relations, with work-
oriented relationships maintained at similar frequencies as interactions for work-only 
pairs. 
 Close friends clearly differ from other pairs in their very high frequency of 
interaction regarding Sociability (median 246 times a year, approximately once a day; see 
Figure 6-9, Table 6-26). This frequency of interaction is not evident for other pairs 
(whose median communication rates regarding Sociability is once or twice a month). 
This suggests that close friends may have combined Sociability with other interactions, 
perhaps adding a social note to a work email message, or engaging in social talk during 
meetings. This would be consistent with a mature social relation, with communication 
able to range over different topics.  
 This mixing of work and social communication is consistent with observations 
made by other researchers. As McGrath (1984, 1991) has observed, in natural settings, 
single communications do not contain just one kind of information. If communications 
contain different types of information, then the message-medium fit approach to media 
use will not be applicable in work groups (McGrath & Hollingshead, 1994; Contractor & 
Eisenberg, 1990). The results here support this criticism of the message-medium fit 
approach since they indicate that interactions may contain different types of information. 
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Figure 6-9: Frequency of communication by relationship and friendship tie 
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Soc: Sociability; MES; Major Emotional Support 
Table 6-26: Frequency of communication by relationship and friendship tie 
 Close Friend Friend Acquaintance Work only 
 median mean median mean median mean median mean 
RW 46 173 14 82 4 79 64 106 
GW 52 122 24 118 14 213 64 134 
CW 15 50 4 66 4 77 10 47 
CP 14 82 9 17 1 9 7 20 
Soc 246 280 16 52 12 31 24 51 
MES 2 70 4 23 3 27 25 32 
Note: Numbers in italic indicate fewer than five pairs. 
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Table 6-27: GLM procedure comparing log frequency of communication per link 
by relationship and friendship tie (close friend, friend, acquaintance, work-only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  23 718.19 31.23  10.29  .0001 
Error 1084  3289.62  3.03 
Corrected Total 1107  4007.81 
 R-Square C.V. Root MSE  Mean 
 .18 64.97 1.74 2.68118 
Source DF Type I SS Mean Square F Value  Pr > F 
Friendship tie 3 274.56 91.52 30.16  .0001 
Relationship 5 324.69 64.94 21.40  .0001 
Friendship tie x Relationship 15 118.94  7.93 2.61  .0007 
6.2.4.3. Combinations of information exchange relationships 
Pairs also differed by friendship tie in the types of information exchange relationships 
they maintained at each level of multiplexity. At low levels of multiplexity, work-only 
pairs were differentiated from other levels of friendship by a relative absence of 
Sociability links (see Table 6-28). Although this suggests that these were likely to be 
pairs who entered into full, working relations without having the time to develop social 
relations, the data presented earlier on number of years in the department suggests that 
these pairs have had a chance to develop social relations, but have not acted on it. As 
Gabarro (1991) states, not all work relations need involve social relations to be effective. 
 Each level of friendship was differentiated by the multiplexity at which Major 
Emotional Support links were introduced. The closer the friendship tie, the more likely 
Major Emotional Support was to be added at lower levels of multiplexity: close friends 
showed Major Emotional Support at three relationships, friends at four, acquaintances at 
five, and work-only pairs at six relationships. Again, this is in keeping with expectations 
regarding these ties: closer friendship ties involve more self-disclosure, and therefore can 
be expected to display more Major Emotional Support relationships. The fact that these 
appear at lower levels of multiplexity shows that multiplexity is only one measure of 
closeness, i.e., some pairs are close enough to exchange Major Emotional Support when 
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tied by three relationships. Involvement in all aspects of Cerise work, and therefore a 
high multiplexity, is not a co-requisite for a close personal tie. 
 Acquaintances and work-only pairs differed from pairs in other friendship ties by 
having almost all pairs maintaining Giving Work from a multiplexity of three onwards, 
and a lower percentage of pairs maintaining Receiving Work. Since the Giving Work link 
was a more instrumental link than the Receiving Work link, its inclusion at a lower level 
of multiplexity is consistent with the expectation that the tie between acquaintances and 
work-only pairs was of a more instrumental nature than the tie between other pairs. 
Table 6-28: Number and percentage of pairs by multiplexity, relationship, and 
friendship tie 
I. Close friend pairs 
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
2 
 
n 
% of 
4 
 
n 
% of 
3 
 
n 
% of 
11 
 
n 
% of 
11 
 
n 
% of 
7 
RW   4 100 2 67 11 100 11 100 7 100 
GW   1 25 2 67 10 90 11 100 7 100 
CW     1 33 3 27 10 90 7 100 
CP       7 64 10 90 7 100 
Soc 2 100 3 75 3 100 11 100 11 100 7 100 
ME
S 
    1 33 2 18 2 18 7 100 
All 2 100 8 200 9 300 44 400 55 500 42 600 
II. Friend pairs 
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
43 
 
n 
% of 
31 
 
n 
% of 
33 
 
n 
% of 
30 
 
n 
% of 
32 
 
n 
% of 
3 
RW   14 45 22 67 27 90 32 100 3 100 
GW 4 9 9 29 21 64 28 93 32 100 3 100 
CW   2 7 4 12 11 37 31 97 3 100 
CP 1 2 13 42 24 73 26 87 30 94 3 100 
Soc 38 88 24 77 28 85 27 90 32 100 3 100 
MES       1 3 3 9 3 100 
All 43 100 62 200 99 300 120 400 160 500 18 600 
III. Acquaintance pairs 
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
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n 
% of 
53 
 
n 
% of 
22 
 
n 
% of 
13 
 
n 
% of 
14 
 
n 
% of 
11 
 
n 
% of 
2 
RW 5 9 9 41 7 54 12 86 11 100 2 100 
GW 2 4 4 18 13 100 13 93 11 100 2 100 
CW     2 15 7 50 10 91 2 100 
CP 6 11 11 50 6 46 12 86 9 82 2 100 
Soc 40 76 20 91 11 85 12 86 11 100 2 100 
MES         3 27 2 100 
All 53 100 44 200 39 300 56 400 55 500 12 600 
IV. Work only pairs 
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
5 
 
n 
% of 
14 
 
n 
% of 
30 
 
n 
% of 
11 
 
n 
% of 
70 
 
n 
% of 
24 
RW 2  40 1  14 4  40 9  82 14  100 4  100 
GW   2  29 10  100 11  100 14  100 4  100 
CW 1  20 1  14 1  10 5  46 14  100 4  100 
CP 1  20 6  86 7  70 11  100 14  100 4  100 
Soc 1  20 4  57 8  80 8  72 14  100 4  100 
MES           4  100 
All 5 100 14 200 30 300 44 400 70 500 2
4 
600 
 
6.2.5. Summary of Friendship Ties and Information Exchange Relationships 
Close friends and those in a work-only tie maintained more multiplex ties and 
communicated more frequently as pairs and per link than did friends or acquaintances. 
Patterns of relationships, multiplexity, and frequency of communication suggest that 
communication behaviour is similar across the friendship ties that involved some level of 
social relation, i.e., close friends, friends and acquaintances. Differences across these 
three ties appear to be differences in quantity, i.e., degree of multiplexity, frequency of 
communication, rather than of type, i.e., types of relationships. On the other hand, the 
communication behaviour of work-only pairs differs both in quantity and in type. 
 Across the ties close friend, friend and acquaintance the percentage of pairs who 
maintained each relationship decreased with each more distant tie. While friendship was 
not a requirement for work, the closer the friendship tie, the more likely the pair was to 
maintain work relationships, and the more likely they were to show collaborative work 
ties (i.e., including both Receiving Work and Giving Work). More pairs in each of these 
friendship ties maintained Sociability than any other relationship, followed by Receiving 
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Work, Giving Work, Computer Programming, Collaborative Writing, and Major 
Emotional Support, with a much higher percentage of close friends maintaining Major 
Emotional Support than other pairs. 
 Close friends communicated much more frequently about each type of 
information they exchanged than did other pairs, suggesting that close friends are more 
willing to initiate and accept contact than other pairs, and perhaps that they explore issues 
in more depth than other pairs. Close friends communicate particularly more frequently 
than others regarding Sociability. The median rate of once a day suggests that pairs 
include Sociability communication with other communications. 
 Thus, there are differences in the communication behaviour of close friends that 
suggest while their tie is one of greater involvement than friends and acquaintances, the 
increase in involvement is not linear. At some point the friendship tie moves into a much 
closer relation, that includes the self-disclosure and trust necessary for Major Emotional 
Support and a collaborative work tie, plus an exponential increase in Sociability 
communications. The profile for close friends is in keeping with a mature social relation, 
encompassing many topics, including self-disclosure, and including more spontaneous 
communication (Gabarro, 1990). In most cases, the many topics included work-oriented 
relationships, indicating that close friends in this environment also had well-developed 
work relations. 
 However, work in Cerise could, and did, occur without pairs feeling that they 
maintained any level of intimacy. Work-only pairs communicated about more 
relationships and at a  greater frequency than did friends or acquaintances, but 
demonstrated a pattern of relationships in keeping with their more instrumental tie: fewer 
Sociability and Receiving Work links and more Computer Programming links relative to 
other pairs.  While ties were cordial for these pairs, in that Sociability did appear among 
these pairs, ties rarely extended to include the Major Emotional Support relationship. 
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 These patterns of communication behaviour suggest two ways in which work 
relations may develop. A work-only tie can be established that includes Sociability, but 
does not expand to involve self-disclosures of a social nature. On the other hand, 
friendship is associated with a greater involvement in all relationships. Pairs who develop 
a close social relation also tend to develop a close work relation. However, it should be 
noted that there is evidence from the number of years that pairs have been in the 
department that these social and work relations do not represent stages in a temporal 
progression. Close friends pairs had been in the department the least number of years 
(two years), and work-only pairs the longest (four to five years). This suggests that 
friendship ties reach their asymptotic level fairly rapidly (i.e., within two years). The 
cross-sectional data does in fact give a cross-sectional view of the existing, and possibly 
enduring, levels of friendship in Cerise.42 
 Overall, three profiles of friendship in Cerise are identifiable: close friendships 
based on affective relationships, but expanding in the Cerise environment to more 
multiplex ties composed of both affective relationships and work relationships; friend and 
acquaintance levels of friendship based on affective relationships mixed with work 
relationships; and work-only ties, including the cordial Sociability relationship, but 
primarily predicated on work relationships. When work ties were mixed with friendship 
ties each added independently to increase the number of relationships a pair maintained, 
and acted together to increase the communication rate. The more frequent communication 
by those maintaining more multiplex ties and maintaining closer friendships suggests that 
                                                
42 While friendship ties may develop and rapidly reach an asymptote in Cerise, similar development of 
work involvement may take longer. There is some evidence for the development of work relations over 
time among Cerise pairs. There is a significant correlation between the number of years a student 
respondent has been in the department and the number of work-oriented relationships they maintain with 
other students (r=.19; p=.01; only student-student pairs were included because these are the optional 
working arrangements, not the mandated ones. Also the high number of years in the department for faculty 
members automatically shows a high correlation between years and work-oriented relationships.) 
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these pairs may be able to explore issues in more depth and engage in work that requires 
a higher degree of cooperation and coordination.  
 
6.3. STATUS AND INFORMATION EXCHANGE RELATIONSHIPS 
The previous sections in this chapter examined communication behaviour for differences 
in information exchange relationships attributable to the type of work and friendship tie 
maintained by pairs. Results showed that pairs with formal working ties differed from 
pairs with either an informal work tie or a non-working tie, and pairs in a close friendship 
differed from those with a friend or acquaintance level of friendship, and these differed 
from those with a work-only tie. Both of these sections addressed ties as reported by 
respondents.  
 This section addresses the effects of organizational status on information 
exchange relationships. Status designations are objective measures of a member's 
position in an organization and indicate ties based on authority.43 Status can affect what 
information is conveyed from and to whom. For example, in Cerise, where members are 
either faculty, employees or students, the assignment of work can be expected to flow 
from faculty to students or employees. Where this is the case, faculty will be seen to give 
work, and students or employees to receive it.  
 Status has also been linked to differences in media use, with individuals adjusting 
their behaviour according to the status of the person with whom they are communicating. 
The lack of social cues about status associated with communication via CMCs has been 
cited as responsible for "status flattening" that leads to more egalitarian participation by 
all participants (Culnan & Markus, 1987; Kiesler & Sproull, 1992; Sproull & Kiesler, 
                                                
43 As noted in the introduction, the term "status" is used here to denote positions in the organizational 
hierarchy, i.e., faculty, student, or employee, although in sociology literature this is often referred to as 
"structural position." 
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1991), more egalitarian evaluation of ideas, freer expression of ideas (including 
expression of negative ideas, i.e., "flaming" (Sproull & Kiesler, 1991), but longer time to 
reach decisions (Kiesler & Sproull, 1992; Garton & Wellman, 1995). Others have argued 
that in an organizational setting status is not hidden and still affects communication via 
CMC (Weisband, Schneider & Connolly, 1995), particularly when pairs have an ongoing 
tie which can be affected by the decisions they make including the decisions made 
through CMC (McGrath & Hollingshead, 1994).  
 Status is not hidden in Cerise. Students and employees know faculty as the people 
who hire them, give them courses, run research meetings, and grade their papers. Faculty 
know students and employees as employees, attendees at classes, research meetings etc. 
While there may be the rare occasion when a student does not know they are conversing 
with a faculty member via email, this is very unlikely to be a regular occurrence in 
Cerise.  
 Since status is not hidden, it may affect Cerise communication patterns, and it 
may affect them in a different way from the actual work tie. This section explores how 
(and whether) organizational status affects the number and types of relationships pairs 
maintain, and with whom they maintain them. Later chapters explore the impact of status 
on media use, and information-media combinations. 
 Communication behaviour across statuses can be compared to those across 
reported work ties. Faculty were represented mainly in the formal work category, and so 
similarities can be expected between the results for faculty and for formal work ties. 
However, the faculty designation in a tie can be misleading about the work tie: not all 
faculty members worked with all students or employees. Therefore, a pair may have 
included a faculty member and yet the pair may not have been tied by a formal work tie. 
At the same time, status may still affect communication behaviour because students and 
employees may act differently with faculty than with each other because of cultural 
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norms associated with that position in the university and in the Cerise environment, and 
the implicit authority relationship that exists between them. Results in this section may be 
considered as examining attributes of these cultural norms, rather than attributes of 
working norms. 
6.3.1. Distribution of Status 
Of the 25 respondents, two were faculty, four were employees and 19 were students. 
Results described earlier (see Chapter 4) demonstrated that members of each status 
contributed equally to the number of communicating pairs, with each status reporting on 
15 others in Cerise. Of the 1116 links, 15% (162) were reported by employees, 12% 
(133) by faculty, and 74% (821) by students (see Table 6-29). Thus, the majority of 
reports came from students, as would be expected given their proportions in Cerise. For 
the same reason, students were named as correspondents more often than faculty or 
employees. Students were named as correspondents in 62% (689) of links, faculty in 20% 
(227) of links, and employees in 18% (200) of links. Even though students make up the 
majority of Cerise members, employees included more faculty than students as their 
correspondents (26%), and faculty included more employees as their correspondents 
(24%), than did students (student-faculty pairs accounted for 19% of student pairs; 
student-employee pairs 16%; see Table 6-29). This suggests that faculty and employees 
were more highly interconnected with each other than students were with faculty or 
employees. 
Table 6-29: Distribution of links by status of respondent and correspondent 
Status of Status of Respondent 
Correspondent Employee Faculty Student All 
 n % n % n % n % 
Employee 34 21 32 24 134 16 200 18 
Faculty 42 26 27 20 158 19 227 20 
Student 86 53 74 56 529 64 689 62 
All 162 100 133 100 821 100 1116 100 
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6.3.2. How Many Relationships were Maintained by Pairs with Respondents of  
Each Status? 
The following sections exa-ine the question of "how many relationships" by comparing 
the number of relationships maintained, frequency of communication, and multiplexity. 
These are examined first to show the communication behaviour of pairs by the status of 
the respondent, and then by the status of the respondent and correspondent. 
6.3.2.1. Mean number of information exchange relationships 
The status of the respondent affected the multiplexity of ties. Faculty showed the highest 
multiplexity, maintaining a mean of 4.6 (median 5) links with each of their 
correspondents (see Table 6-30). Students and employees maintained fewer links, a mean 
of 2.9 (median 3) links for students, and 2.6 (median 2) links by employees (see Table 6-
30). The number of potential ties that were actually maintained varied significantly by 
respondent status (see Table 6-31).  
Table 6-30: Total number of information exchange relationships by status of 
respondent 
 
 
 
 
Status: 
Potential 
links: 
Actual 
number of 
pairs x 6 
 
Actual links  
(Percent of 
potential 
links) 
 
Percent 
of actual 
links 
(1116) 
Mean 
(median) 
number 
of links 
per pair 
 
Frequency of 
communication 
per pair: 
median (mean) 
 
Frequency of 
communication 
per link: 
median (mean) 
E 62 x 6 = 372 162 (44) 15 2.6 (2) 36 (207) (B)†  16 (79) (B)†  
F 29 x 6 = 174 133 (76) 12 4.6 (5) 625 (1410) (A) 72 (308) (A) 
S 287 x 6 =1722 821 (48) 74 2.9 (3) 27 (153) (B) 12 (54) (C) 
All 378 x 6 =2268 1116 (49%) 100% 3.0 (3) 43 (259) 13 (88) 
† Letters indicate significant differences in log frequency of communication as indicated by a Duncan 
multiple range test. Means with the same letter were not significantly different (see Tables 6-15B and 6-
15C). 
Table 6-31: Number of links maintained versus number not maintained by status of 
respondent 
 Employee Faculty Student 
 n % n % n % 
Link 162 44 133 76 821 48 
No Link 210 56 41 24 901 52 
Total 372 100 174 100 1722 100 
χ2=58.00, df=2, p<.01, Cramer's V=.16 
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6.3.2.2. Frequency of communication 
Faculty communicated at a much higher rate as pairs and per link than did employees and 
students. Their much high frequency of communication, and their higher multiplexity, 
shows the central role of faculty in Cerise, with faculty acting as a driving force for 
communication on a range of topics. 
 A one-way General Linear Model (GLM) procedure comparing log frequency of 
communication per pair and per link by status of respondent were significant, indicating 
that respondents of different statuses communicated at significantly different rates (see 
Table 6-33). A Duncan multiple range test showed that pairs with a faculty respondent 
communicated at significantly higher rates as pairs and per link than employees and 
students. Faculty communicated with their correspondents at a median rate of twice a day 
per pair (median 625 times a year, mean 1410), a rate 17-23 times that by employees and 
students (see Table 6-30). For each link maintained, faculty communicated at a median 
rate of one to two times a week (median 72, mean 308), five to six times the rates for 
employees and students. The latter, who did not differ significantly in communication 
rates as pairs, did differ per link, with employees communicating one-third more 
frequently per link than students (median rates of 16 times a year versus 12 times a year; 
see Table 6-30). 
Table 6-32: GLM procedure comparing log frequency of communication per pair by 
status of respondent (employee, faculty, student) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Status 2   220.54 110.27  35.38  .0001 
Error 375 1168.86    3.12 
Corrected Total 377 1389.40 
 R-Square C.V. Root MSE Mean 
 0.16 46.35 1.77 3.81 
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Table 6-33: GLM procedure comparing log frequency of communication per link by 
status of respondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Status 2   323.46  161.73  60.66  .0001 
Error 1113 2967.22      2.67 
Corrected Total 1115 3290.67 
 R-Square C.V. Root MSE Mean 
 .10 56.54 1.63 2.89 
6.3.2.3. Multiplexity of information exchange relationships 
The distribution of links across levels of multiplexity varied significantly across statuses 
(see Table 6-34) Faculty respondents always maintained at least three links, and 
maintained six information exchange relationships with 17% of their correspondents. On 
the other hand, employees and students maintained three links or more with only half 
their correspondents (49% for employees, and 53% for students), employees reported no 
ties based on six relationships and students reported such ties with only 6% of their 
correspondents (see Table 6-34). Although numbers were too few to perform statistical 
tests across all levels of multiplexity, a Chi-square test comparing those who maintained 
more than three relationships and those who maintained three or fewer showed significant 
differences across statuses (see Table 6-34).  
 The "all or nothing" aspect of faculty ties (i.e., at least three relationships) may be 
due in part to the design of the questionnaire. Limiting reports to the 20 correspondents 
with whom the respondent communicated most frequently may have excluded reports 
from faculty of ties based on one relationship. However, this may also show genuine 
differences in the way faculty maintain ties. In keeping with Gabarro's (1990) description 
of work relations that are formed based on the needs of the work setting, faculty members 
are immediately launched into a multiplex tie with any students they know more than 
casually. By virtue of their position in the department and in the pedagogy, interactions 
with others always involve work related activities. When an individual is included in a 
faculty member's network, faculty are immediately required to plan and allocate work 
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with or for that person, and to maintain a cordial relationship with them. Employees and 
students, on the other hand, may be able to pick and choose from the array of work and 
non-work relationships, selecting the ones they want to engage in with others. Thus, it is 
likely that these results reflect the nature of the position, rather than an artifact of the data 
collection procedure. 
Table 6-34: Number and percentage of pairs by multiplexity and status of respondent 
Level of Employee Faculty Student 
multiplexity n % n % n % 
 1  26 42 0 0 77 27 
 2  6 10 0 0 58 20 
 3  9 15 4 14 47 16 
 1 to 3  41 66 4 14 182 63 
 4  8 13 9 31 49 17 
 5  13 21 11 38 45 16 
 6  0 0 5 17 11 4 
 4 to 6  21 34 25 86 105 37 
All 62 100% 29 100% 287 100% 
χ2=28.18, df=2, p<.01, Cramer's V=.27 
6.3.2.4. Multiplexity and frequency of communication 
As in earlier sections, frequency of communication is associated with multiplexity, but 
again this does not interact with the status of the respondent. For each respondent status, 
communication frequency increased per pair and per link with increasing number of links 
maintained (see Figure 6-10, Table 6-35).  
 GLM procedures comparing the frequency of communication per pair and per 
link by multiplexity and respondent status showed significant main effects for 
multiplexity and for status, but not for the interaction of these terms (see Table 6-36 and 
Table 6-37). Thus, as found for work ties and friendship ties, communication frequency 
increased with increasing number of links, and with the status of the respondent, but these 
two factors did not combine to affect communication rates. 
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Figure 6-10: Frequency of communication per link by multiplexity and status of 
respondent 
A. Median frequency of communication per pair 
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B. Median frequency of communication per link 
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Table 6-35: Frequency of communication per pair and per link by multiplexity and 
status of respondent 
A. Mean and median frequency of communication per pair 
 Status of Respondent 
Level of Employee Faculty Student 
multiplexity mean median mean median mean median 
1 15 12 - - 20 6 
2 43 16 - - 48 16 
3 73 50 211 181 75 67 
4 413 148 701 353 193 92 
5 633 314 2114 865 409 177 
6 - - 2097 1521 763 314 
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B. Mean and median frequency of communication per link 
 Status of Respondent 
Level of Employee Faculty Student 
multiplexity mean median mean median mean median 
1 15 12 - - 20 6 
2 21 5 - - 24 4 
3 25 9 70 41 25 7 
4 103 24 175 60 48 7 
5 127 39 423 116 82 19 
6 - - 349 181 127 47 
Table 6-36: GLM procedure comparing log frequency of communication per pair by 
multiplexity and status of respondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  14 794.02 56.72   34.58  .0001 
Error 363 595.38  1.64 
Corrected Total 377 1389.40 
 R-Square C.V. Root MSE Mean 
 .57 33.62 1.28 3.81 
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity 5 724.39 144.88 88.33  .0001 
Status 2   62.13    31.06 18.94  .0001 
Multiplexity x Status 7     7.49     1.07   0.65  .7121 
Table 6-37: GLM procedure comparing log frequency of communication per link by 
multiplexity and status of respondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  14   611.96 43.71  17.97  .0001 
Error 1101 2678.71  2.43 
Corrected Total 1115 3290.67 
 R-Square C.V. Root MSE Mean 
 .19 54.02 1.56  2.89  
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity  5 404.63 80.93  33.26  .0001 
Status  2 189.40 94.70  38.92  .0001 
Multiplexity x Status  7  17.93  2.56 1.05  .3922 
6.3.2.5. Summary 
Faculty maintain more relationships and communicate much more frequently with their 
correspondents than do employees or students. Faculty also maintain "all or nothing" ties 
with correspondents, reporting at least three relationships with each of their 
correspondents. Since others did not correspond at either this frequency or multiplexity, 
faculty appear to be the driving force in Cerise for maintaining contact regarding work. 
  
240 
They can be considered the work coordination nucleus in Cerise, maintaining frequent 
ties with each of their correspondents.  
 This result is in accordance with expectations for an academic environment and 
the role of faculty in such an environment.  Faculty can be expected to monitor and direct 
the work of employees and students. These findings confirm that Cerise did indeed 
operate in such a manner. The results also suggest that coordination efforts are more 
intense with employees than with students. Again, this confirms expectations of an 
academic environment. Students would be directed to projects and expected to work 
independently. On the other hand, the work of employees is usually directed and their 
work carried out with less autonomy than the independent projects of graduate students. 
In accordance with this, employees show a higher communication rate per link with their 
correspondents than do students, perhaps in order to coordinate their work more closely 
with others. 
6.3.3. How Many Relationships were Maintained by Pairs with Respondents and 
Correspondents of Each Status? 
The previous section considered only the status of the respondent. However, in any pair, 
both members have a status and their joint statuses indicate whether the tie is a peer-to-
peer tie, a superior-subordinate tie, or a subordinate-superior tie. The combination of 
respondent and correspondent status may affect what respondents report communicating 
about, or how often they communicate. This section examines differences in 
communication behaviour regarding information exchange relationship according the 
status of both members of the pair. 
6.3.3.1. Mean number of information exchange relationships 
Communication in Cerise was centred on faculty: more multiplex ties were maintained by 
and with faculty than by or with employees or students. Employees and students 
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maintained more links with faculty than with others (a mean of 3.5 by employees, and 3.9 
by students), and with employees than with students (a mean of 2.8 for employee-
employee pairs, 3.0 for student-employee pairs; see Table 6-38). Faculty, on the other 
hand, maintained equally multiplex ties with correspondents of each status (mean 4.5 to 
4.8 links). Chi-square tests showed that differences in the number of links with 
correspondents of each status varied significantly for employees and students, but not for 
faculty (see Table 6-39). 
Table 6-38: Total number of information exchange relationships by status of 
respondent and correspondent  
  
 
Potential links: 
Actual number 
of pairs x 6 
 
Actual links  
(Percent of 
potential 
links) 
 
Percent 
of actual 
links 
(1116) 
Mean 
(median) 
number 
of links 
per pair 
 
Frequency of 
communication  
per pair:44 
median (mean) 
 
Frequency of 
communication 
per link: 
median (mean) 
EE 12 x 6 = 72 34 (47) 3.1 2.8 (3) 105 (255) (CB)† 19 (90) (CD)† 
EF 12 x 6 = 72 42 (58) 3.8 3.5 (4) 154  (591) (B) 38 (169) (BC) 
ES 38 x 6 = 228 86 (38) 7.7 2.3 (1) 27 (71) (C) 12 (31) (DE) 
FE 7 x 6 = 42 32 (76) 2.9 4.8 (4) 1157 (2016) (A) 134 (441) (A) 
FF 6 x 6 = 36 27 (75) 2.4 4.5 (4.5) 872 (2131) (A) 48 (474) (AB) 
FS 16 x 6 = 96 74 (77) 6.6 4.6 (5) 447 (875) (A) 64 (189) (AB) 
SE 44 x 6 = 264 134 (51) 12.0 3.0 (3) 82 (237) (CB) 17 (78) (CD) 
SF 41 x 6 = 246 158 (64) 14.2 3.9 (5) 49 (298) (CB) 15 (77) (CDE) 
SS 202 x 6 =1212 529 (44) 47.4 2.6 (2) 17 (106) (C) 7 (40) (E) 
All 378 x 6 =2268 1116 (49) 100% 3.0 (3) 43 (259)  13 (88)  
Note: Status combinations list the status of the respondent first, followed by the status of the respondent, 
e.g., data for an SF pair is data from a student respondent about their communications with a faculty 
member. 
 † Letters indicate differences in means as determined by a Duncan multiple range test. Means with 
the same letter were not significantly different. See Table 6-40 and Table 6-41. 
Table 6-39:  Number of links maintained versus not maintained by status of 
respondent and correspondent 
 Employee-Employee Employee-Faculty Employee-Student 
 n  % n  % n  % 
Link 34  47 42  58 86  38 
No Link 38  53 30  42 142  62 
Total 72  100 72  100 228  100 
χ2=9.95, df=2, p<.01, Cramer's V=.16 
                                                
44 Calculated as the total frequency of communication between pairs divided by the number of pairs or, for 
frequency per link, by the number links. For example, for EE, the total frequency of communication 
between employees is 3058; the frequency per pair is 3058/12=255; the frequency per link is 3058/34=90. 
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 Faculty-Employee Faculty-Faculty Faculty-Student 
 n  % n  % n  % 
Link 32  76 27  75 74  77 
No Link 10  24 9  25 22  23 
Total 42  100 36  100 96  100 
χ2=0.07, df=2, p=.97, Cramer's V=.02 
 Student-Employee Student-Faculty Student-Student 
 n  % n  % n  % 
Link 134  51 158  64 529  44 
No Link 130  49 88  36 683  56 
Total 264  100 246  100 1212  100 
χ2=35.91, df=2, p<.01, Cramer's V= .14 
χ2 for all pairs by status of respondent and correspondent=103.67, df=8, p< .01, Cramer's V=.21 
6.3.3.2. Frequency of communication 
Faculty were also the communication centre in terms of frequency of communication. 
Communication rates were significantly higher for faculty respondents communicating 
with correspondents of each status than for other pairs, and rates were significantly higher 
for respondents corresponding with faculty or employees than for the remaining status 
combinations. One-way GLM procedures comparing log frequency of communication 
per pair and per link by status combination were both significant (see Table 6-40, Table 
6-41).  
 Duncan multiple range tests showed three significantly different ranges of log 
communication frequency per pair across status combinations, and five ranges for log 
communication per link (see Table 6-40, Table 6-41, and Table 6-38). The most 
frequently communicating pairs were faculty-employee, faculty-faculty, and faculty-
student pairs, showing median rates from two to four times a day per pair, and one to 
three times a week per link. These rates are four to seven times those of the next most 
frequently communicating pair (employee-faculty pairs). 
 The second most frequent set of communicators were pairs with a faculty or 
employee correspondent: employee-faculty, employee-employee, student-employee, 
student-faculty pairs. These pairs communicated at median rates of one to three times a 
week as pairs, and one to three times a month per link (see Table 6-38, Figure 6-11). The 
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lowest communication frequencies were found for employee-student and student-student 
pairs who communicated at a median rate of one to two times a month per pair, and once 
every two months to once a month per link.  
 Again it can be seen that communication centres on faculty. They were the most 
frequent communicators themselves and they also received the most frequent 
communications from others. Second were employees, who were found to be frequent 
participants with students and other employees. The overall low rate for students is partly 
due to the much larger number of student-student pairs, i.e., there may be student pairs 
who communicate as frequently as faculty, but the impact of these frequent 
communicators may be diluted by the greater number of infrequent communicators. As 
will be seen below, 30% of student-student pairs communicate about only one 
relationship, and communication among those who maintained only one relationship was 
much lower than communication among those who maintained more relationships. 
Figure 6-11: Frequency of communication per pair and per link by status of respondent 
and correspondent 
A. Mean and median frequency of communication per pair 
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B. Mean and median frequency of communication per link 
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E: Employee; F: Faculty; S: Student 
Table 6-40: GLM procedure comparing frequency of communication per pair by status 
of respondent and correspondent  
Source DF Sum of Squares Mean Square F Value  Pr > F 
Status tie 8   292.78 36.60  12.31  .0001 
Error 369 1096.62 2.98 
Corrected Total 377 1389.40 
 R-Square C.V. Root MSE Mean 
 .21 45.26 1.72 3.81 
Table 6-41: GLM procedure comparing frequency of communication per link by status 
of respondent and correspondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Status tie 8   440.82 55.10  21.40  .0001 
Error 1107 2849.85  2.57 
Corrected Total 1115 3290.67 
 R-Square C.V. Root MSE Mean 
 .13 55.56 1.60 2.89 
6.3.3.3. Multiplexity of information exchange relationships 
Respondents of each status appear to differ in the distribution of links maintained with 
correspondents of different statuses. Numbers were too few to perform statistical tests 
even, with many status combinations represented by only one or two pairs (see Table 6-
42). Therefore, comments regarding respondent and correspondent behaviours for this 
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section, and the section on multiplexity and frequency of communication, are made as 
observations only. 
 Faculty and employees maintained more multiplex links with each other. Faculty 
maintained multiplex ties with correspondents of all statuses, but with a higher minimum 
number of links with employees (always at least 4 links) than with students or other 
faculty (minimum 3 links). Employees tended to maintain more links with faculty and 
other employees, with over half their ties with student correspondents based on only one 
link. 
 While students maintained ties with employees and other students at all levels of 
multiplexity, they tended to maintain either a minimum link with faculty (22% 
maintained only one relationship), or a much more multiplex tie of three or more links 
(68% of pairs). The higher multiplexity ties are found for pairs tied in a supervisor-
supervisee relation, whereas the lower multiplexity ties are found for non-supervisory ties 
(17 supervisee-supervisor pairs among the 41 student-faculty pairs, of these, 16 pairs 
maintained four or more relationships). 
Table 6-42: Number and percentage of pairs by multiplexity and status of respondent 
and correspondent  
I. Employee respondents 
Level of Employee-Employee Employee-Faculty Employee-Student 
multiplexity n % n % n % 
1 4 22 2 17 20 53 
2 1 8 1 8 4 11 
3 3 25 2 17 4 11 
4 1 8 3 25 4 11 
5 3 25 4 33 6 16 
6 - - - - - - 
All 12 100% 12 100% 38 100% 
II. Faculty respondents 
Level of Faculty-Employee Faculty-Faculty Faculty-Student 
multiplexity n % n % n % 
1 - - - - - - 
2 - - - - - - 
3 - - 1 17 3 19 
4 4 57 2 33 3 19 
5 2 29 2 33 7 44 
6 1 14 1 17 3 19 
All 7 100% 6 100% 16 100% 
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III. Student respondents 
Level of Student-Employee Student-Faculty Student-Student 
multiplexity n % n % n % 
1 7 16 9 22 61 30 
2 11 25 1 2 46 23 
3 9 21 3 7 35 17 
4 9 21 6 15 34 17 
5 6 14 18 44 21 10 
6 2 5 4 10 5 3 
All 44 100% 41 100% 202 100% 
6.3.3.4. Multiplexity and frequency of communication 
The general association between multiplexity and frequency of communication appears to 
hold when examining data by the status of the respondent and correspondent. All 
combinations show a general increase in communication per link across all status 
combinations. Again, since many respondent-correspondent categories are represented by 
only one or two pairs, no statistical tests were applied (see Figure 6-16 (frequency per 
link only), Table 6-43).  
Figure 6-12:  Frequency of communication per link by multiplexity and status of 
respondent and correspondent 
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II. Faculty Respondents 
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Table 6-43: Frequency of communication per pair and per link by multiplexity and 
status of respondent and correspondent 
A. Mean and median frequency of communication per pair 
Level of Employee-Employee Employee-Faculty Employee-Student 
multiplexity mean median mean median mean median 
1 11 9 3 3 18 12 
2 180 180 25 25 13 6 
3 140 108 33 33 44 49 
4 102 102 935 1222 99 83 
5 771 898 1048 930 287 258 
6 - - - - - - 
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Level of Faculty-Employee Faculty-Faculty Faculty-Student 
multiplexity mean median mean median mean median 
1 - - - - - - 
2 - - - - - - 
3 - - 69 69 259 292 
4 1214 783 379 379 233 319 
5 3995 3995 5219 5219 690 468 
6 1269 1269 1521 1521 2565 2222 
 
Level of Student-Employee Student-Faculty Student-Student 
multiplexity mean median mean median mean median 
1 22 12 5 2 22 6 
2 37 20 2 2 51 16 
3 126 122 28 28 65 67 
4 394 275 102 42 155 74 
5 580 241 406 177 363 177 
6 856 856 1042 825 502 293 
 
B. Mean and median frequency of communication per link 
Level of Employee-Employee Employee-Faculty Employee-Student 
multiplexity mean median mean median mean median 
1 11 9 3 3 18 12 
2 90 90 13 13 6 3 
3 47 12 11 5 15 8 
4 26 25 234 95 25 13 
5 154 115 210 53 57 36 
6 - - - - - - 
 
Level of Faculty-Employee Faculty-Faculty Faculty-Student 
multiplexity mean median mean median mean median 
1 - - - - - - 
2 - - - - - - 
3 - - 23 24 86 64 
4 304 96 95 48 58 44 
5 799 232 1044 263 138 64 
6 212 57 254 155 427 250 
 
Level of Student-Employee Student-Faculty Student-Student 
multiplexity mean median mean median mean median 
1 22 12 5 2 22 6 
2 19 10 1 1 26 4 
3 42 15 9 12 22 5 
4 99 43 26 3 39 5 
5 116 25 81 27 73 13 
6 143 52 174 62 84 15 
6.3.3.5. Summary 
Communication in Cerise centred on faculty: ties to and from faculty were the most 
multiplex and the most frequently maintained. Faculty communicated about the same 
number of information exchange relationships with each of their correspondents, and at 
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the same frequency. Of the remaining status combinations, ties with employees by either 
employees or students involved more information exchange relationships and a greater 
frequency of communication than ties with student correspondents.  
 These are not unexpected results. Since the questionnaire asked primarily about 
work activities it is not surprising to find that ties to and from faculty were the most 
multiplex and the most frequently maintained. Faculty in an academic environment have 
the responsibility to ensure that the work of both students and employees is proceeding 
properly. Frequent contact in all aspects of work is to be expected. Again, these results 
confirm that Cerise faculty did provide this type of support. 
 Results also show an active role for employees. All statuses of Cerise members 
communicated frequently with employees about of three relationships on average. Ties 
maintained with employees were more multiplex, and maintained more frequently than 
ties maintained with students. Thus, employees were not isolated from faculty and 
students in Cerise. Instead they had an integrated role, one that required frequent, 
multiplex interactions with those with whom they worked. 
6.3.4. Work Ties and Status 
6.3.4.1. Number of links 
In the section on friendship ties, it was shown that work and friendship ties operated 
independently to add to the number of links a pair maintains. Is this also the case for 
status? A GLM procedure comparing the number of links maintained by work tie and 
status of respondent showed a significant main effect for work tie and for status, but no 
significant interaction (see Table 6-44, Table 6-45). This indicates that both work tie and 
status did act independently to add to the number of links a pair maintained. As before, 
formally tied and faculty pairs maintained the most links, followed by informally tied 
pairs and non-working pairs, and students and employees. 
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Table 6-44: Number of links by work tie and respondent status 
 
 
 
Status 
 
 
 
Work Tie 
 
 
Number 
of pairs 
 
 
Number 
of links 
Mean 
(median) 
number of 
links per pair 
Frequency of 
communication 
per pair: 
median (mean) 
Frequency of 
communication 
per link: 
median (mean) 
Employee Formal 9 34 3.8 (4) 1200 (875) 64 (232) 
 Informal 43 117 2.7 (3) 42 (111) 13 (41) 
 Non-work 10 11 1.1 (1) 12 (19) 12 (17) 
Faculty Formal 22 101 4.6 (5) 461 (1239) 76 (270) 
 Informal 7 32 4.6 (5) 865 (1950) 71 (427) 
 Non-work 0 0 - - - 
Student Formal 47 193 4.1 (5) 151 (363) 26 (88) 
 Informal 190 532 2.8 (3) 26 (126) 9 (45) 
 Non-work 50 96 1.9 (1) 13 (59) 6 (31) 
Table 6-45: GLM procedure comparing the number of links maintained by work tie 
(formal, informal, non-working) and status of respondent (employee, faculty, student) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model 7 240.46  34.35  17.64  .0001 
Error 370 720.69   1.95 
Corrected Total 377 961.14 
 R-Square C.V. Root MSE Mean 
 .25 47.27 1.40 2.95 
Source DF Type I SS Mean Square F Value  Pr > F 
Work tie 2 207.58 103.79 53.29  .0001 
Status 2  21.76  10.88   5.59  .0041 
Work tie x Status 3  11.11    3.70   1.90  .1289 
6.3.4.2. Frequency of communication 
Work tie and status did interact to affect the frequency of communication by pairs. A 
GLM procedure comparing log frequency of communication per link showed significant 
main effects for work tie and for status, and a significant interaction (see Table 6-46). 
Thus, the status of the respondent acted differentially on communication rates with each 
type of work tie. The interaction is shown in Figure 6-13 giving log communication rates; 
non-log rates are given in Table 6-44.  
 Employees communicated at a median rate five times higher, and students at a 
rate three times higher per link with their formal correspondents than their informal 
correspondents. Faculty communicated at a high rate with both their formal and informal 
work correspondents (see Figure 6-13, Table 6-44). 
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Figure 6-13: Mean log frequency of communication per link by status of respondent 
and work tie 
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Table 6-46: GLM procedure comparing log frequency of communication per link by 
work tie (formal, informal, non-working) and status of respondent (employee, faculty, 
student) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model 7   498.99 71.28  28.29  .0001 
Error 1108 2791.68   2.52 
Corrected Total 1115 3290.67 
 R-Square C.V. Root MSE Mean 
 .15 54.97 1.59 2.89 
Source DF Type I SS Mean Square F Value  Pr > F 
Work tie 2 308.68 154.34  61.26  .0001 
Status 2 158.20   79.10  31.39  .0001 
Work tie x Status 3  32.11   10.70   4.25  .0054 
6.3.4.3. Summary 
In a manner similar to work and friendship ties, work tie and status acted independently 
to add to the number of links a pair maintained, but jointly to affect the frequency of 
communication. The formality of the work tie affected communication rates for 
employees more than for other pairs, although both employees and students showed 
higher frequencies of communication with their formally tied correspondents than with 
informally or non-working correspondents. Faculty, on the other hand, showed a more 
frequent involvement with all others, suggesting that for them the informal work tie was 
as important as the formal one. 
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 This pattern of multiplexity of information exchange relationships and frequency 
of communication across statuses and work tie highlights differences in the predictive 
power of organizational status and work tie regarding the communication behaviour of 
pairs. The status designation alone appears to distinguish a single pattern of behaviour for 
faculty, regardless of the work tie they maintain with others, i.e., grouping these pairs by 
status of the respondent does produce a homogeneous set of behaviours with 
correspondents. However, for employees and students, this is not the case. To distinguish 
their communication patterns, it is necessary to know also about their work tie. Formal, 
informal, and non-working ties distinguish three different patterns of communication for 
these pairs, varying both in multiplexity and in frequency.  
 Thus, using a status designation to predict information exchange behaviour may 
be sufficient when describing those in authority in a work environment. However, it may 
not adequately describe behaviour for those not in positions of authority. This may have 
particular importance in R&D environment, where informal communication between 
peers is considered essential to the work process (Allen, 1977; Fish, Kraut, Root, & Rice, 
1992).  
6.3.5. What Types of Relationships Were Maintained by Pairs with Respondents of 
Each Status? 
Did the types of relationships maintained vary with the status of the respondent? This 
question is examined first for the "average" behaviour of pairs with respondents of each 
status in terms of the percentage of pairs maintaining each relationship, and their 
frequency of communication for each relationship. Second, information exchange 
relationships are examined by level of multiplexity to see whether pairs combine 
relationships in different ways. 
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6.3.5.1. The six information exchange relationships 
Contrary to what might be expected, although faculty dominated communication, they 
did not dominate particular relationships. Results indicated that the status of the 
respondent does not distinguish different information exchange relationship profiles. A 
Chi-square test comparing the number of pairs of each respondent status maintaining 
each type of information exchange relationship showed that respondents did not maintain 
significantly different types of relationships (see Figure 6-14, Table 6-47). Therefore, 
members of each status in Cerise were equally likely to maintain each type of information 
exchange relationship. This result confirms reports that Cerise operated by involving all 
statuses in all aspects of work in Cerise, and descriptions of Cerise as a collaborative 
environment.  
Figure 6-14: Percentage of pairs and links by relationship and status of respondent 
A. Percentage of pairs 
0
10
20
30
40
50
60
70
80
90
100
RW GW CW CP Soc MES
Employee
Faculty
Student
 
 
  
254 
B. Percentage of links 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
Table 6-47: Number and percentage of pairs and links by relationship and status of 
respondent 
 Employee Faculty Student 
  
n 
% of 
62 
% of 
162 
 
n 
% of 
29 
% of 
133 
 
n 
% of 
287 
% of 
821 
RW 27 44 17 27 93 20 161 56 20 
GW 33 53 20 29 100 22 153 53 19 
CW 21 34 13 19 66 14 80 28 10 
CP 28 45 17 21 72 16 163 57 20 
Soc 50 81 31 29 100 22 247 86 30 
MES 3 5 2 8 28 6 17 6 2 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
χ2=16.04, df=10, p=.10, Cramer's V=.09 
6.3.5.2. Frequency of communication 
While respondents of different statuses did not differ in the types of information 
exchange relationship they maintained, they did differ in the frequency of communication 
regarding each relationship (see Table 6-48). A GLM procedure comparing log frequency 
of communication per link showed a significant main effect for status and relationship, 
and a significant interaction for these terms (see Table 6-49). 
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 The main effect differences have been discussed previously: faculty 
communicated significantly more frequently than employees who communicated 
significantly more frequently than students. Results for information exchange 
relationships were described in the section on work ties: the highest communication rates 
are shown for Receiving Work, Giving Work, and Sociability, followed by Collaborative 
Writing and Major Emotional Support, and then Computer Programming. 
 The interaction effect is of importance here. It shows that the status of the 
respondent differentially affected communication rates regarding different relationships. 
While respondents of each status maintained both Receiving Work and Giving Work 
links, faculty maintained these relationships more frequently than others (see Figure 6-
15). Thus, faculty in Cerise were an important focus for the allocation of work. However, 
they were not just handing out work; instead, they were also frequently involved in the 
Receiving Work relationship which included aspects of planning and discussing work, 
with nearly all pairs (93%, 27 of 29 pairs) maintaining collaborative ties that included 
both Receiving Work and Giving Work. Neither employees or students showed this high 
a percentage of collaborative ties: 42% (120/287) of students reported both Receiving 
Work and Giving Work relationships with their correspondents, and 34% (21/62) of 
employees. 
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Figure 6-15: Frequency of communication by relationship and status of respondent 
A. Median frequency of communication 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc: Sociability; MES; Major Emotional Support 
Note: The results for MES for employees shown in these figures refer to data from three pairs only. 
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Table 6-48: Frequency of communication per link by relationship and status of 
respondent 
 Employee Faculty Student 
 mean median mean median mean median 
RW 164 24 492 156 66 12 
GW 70 30 720 264 58 13 
CW 96 12 157 48 35 4 
CP 19 1 27 13 23 5 
Soc 57 24 102 56 71 12 
MES 244 104 30 8 17 2 
Note: Numbers in italic indicate fewer than five pairs. 
Table 6-49: GLM procedure comparing log frequency of communication per link by 
status of respondent and information exchange relationship  
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  17   677.59 39.86  16.75  .0001 
Error 1098 2613.09  2.38 
Corrected Total 1115 3290.67 
 R-Square C.V. Root MSE Mean 
 .21 53.42 1.54 2.89 
Source DF Type I SS Mean Square F Value  Pr > F 
Status 2 323.46  161.73 67.96  .0001 
Relationship 5 244.38    48.88 20.54  .0001 
Status x Relationship 10 109.75    10.97   4.61  .0001 
6.3.5.3. Summary 
While the percentage of pairs with employee, faculty and student respondents did not 
differ across relationships, frequency of communication per relationship did differ across 
relationships. Faculty emerged as an important foci for the allocation of work. They 
communicated significantly more frequently with their correspondents about the work 
allocation relationships of Receiving Work and Giving Work. These were also likely to 
be collaborative ties, with nearly all faculty reporting both Receiving Work and Giving 
Work relationships with their correspondents. 
6.3.6. What Types of Relationships Were Maintained by Pairs with Respondents 
and Correspondents of Each Status? 
In the previous section it was found that the status of the respondent did not distinguish 
different profiles of information exchange relationships. Neither were there significant 
differences in the types of relationships maintained by pairs in different status 
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combinations A Chi-square test was used to compare the number of pairs of each status 
combination maintaining each information exchange relationship. The test excluded the 
Major Emotional Support relationship because there were too few pairs for comparison. 
Results showed that there were no significant differences in the number of pairs 
maintaining each of the five relationships (see Table 6-50). Again, this confirms reports 
that Cerise members were involved in all aspects of Cerise activity, and shows that this 
holds no matter what the status combination. 
Table 6-50: Number and percentage of pairs maintaining each relationship by status 
of respondent and correspondent  
 Employee-Employee Employee-Faculty Employee-Student 
 n  % of 12 n  % of 12 n  % of 38 
RW 6  50 11  92 10  26 
GW 7  58 8  67 18  47 
CW 3  25 8  67 10  26 
CP 6  50 6  50 16  42 
Soc 12  100 7  58 31  82 
MES 0  0 2  17 1  3 
- continued -   
 Faculty-Employee Faculty-Faculty- Faculty-Student 
 n  % of 7 n  % of 6 n  % of 16 
RW 7  100 6  100 14  88 
GW 7  100 6  100 16  100 
CW 3  43 5  83 11  69 
CP 5  71 2  33 14  8 
Soc 7  100 6  100 16  100 
MES 3  43 2  33 3  19 
 
 Student-Employee Student-Faculty Student-Student 
 n  % of 44 n  % of 41 n  % of 202 
RW 30  68 34  83 97  48 
GW 30  68 30  73 93  46 
CW 11  25 28  68 41  20 
CP 19  43 30  73 114  56 
Soc 41  93 31  76 175  87 
MES 3  7 5  12 9  4 
χ2 (excluding MES)=45.80, df=32, p=.054, Cramer's V=.10 
6.3.6.1. Frequency of communication 
Pairs in different status combinations did differ in the amount of communication 
regarding each relationship (see Figure 6-16, Table 6-51). A GLM procedure comparing 
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log frequency of communication per link showed a significant main effect for the status 
of the pair, for information exchange relationship and for the interaction of these two 
variables (see Table 6-52). The main effect for status combination have been discussed 
earlier in this section, and for relationships in the earlier section on work ties. The 
interaction effect is of interest here. 
 Faculty communication rates with correspondents of different statuses were more 
similar than were communication rates by employees or students with their 
correspondents. Differences across statuses are more the exception for faculty than the 
rule. The exceptions are lower frequency of communication regarding Receiving Work 
with students, higher Giving Work with employees, and very low Computer 
Programming with faculty. Employees and students, on the other hand, both 
communicated more frequently with faculty regarding the work-oriented relationships 
Receiving Work, Giving Work and Collaborative Writing than they did with other pairs. 
These pairs communicated with faculty at higher rates regarding Receiving Work than for 
Giving Work, and, correspondingly, faculty communicated at higher rates for Giving 
Work than for Receiving Work with employees and students. This suggests that, 
consistent with expectations based on status, employees and students operated in an 
unequal give and take mode with faculty, with faculty directing work more often, 
although still with both sides both giving and receiving work.  
 Employees and students were also both involved with faculty in Collaborative 
Writing, suggesting their importance in the production of one of the major work products 
in Cerise. Moreover, this is a work product that reflects on the quality of the department. 
Since employees and students were actively engaged in this activity with faculty, it 
implies that they were accepted as colleagues in the writing process.  
 A noticeable difference across status combinations is the very low rate of 
Computer Programming for faculty-faculty pairs. Faculty do not appear to have engaged 
  
260 
in this activity with other faculty. Most frequent interactions for Computer Programming 
were found for faculty-employee and faculty-student pairs, and student-employee and 
student-faculty pairs. This suggests that collaborative Computer Programming activities 
usually involved faculty with employees and/or students, but that faculty rarely 
programmed together. This seems in keeping with the learning and project environment 
of Cerise: students interact wit( faculty and employees to learn and create programs, 
faculty work with their employees on projects, but faculty do not spend time 
programming together. 
 Another differences that is noticeable across status combinations, is the high 
frequency of Sociability with employee correspondents, by respondents of each status. 
Employees may play a more central role in such communications because their job 
requires them to be on campus and therefore more visible and available to others at all 
times. This may foster Sociability communications, and may also provide another way in 
which information diffuses across Cerise. 
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Figure 6-16: Mean log frequency of communication by relationship and status of 
respondent and correspondent 
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Soc:  Sociability; MES; Major Emotional Support 
Table 6-51: Frequency of communication by relationship and status of respondent 
and correspondent 
I. Employee respondents 
 Employee-Employee Employee-Faculty Employee-Student 
 mean median mean median mean median 
RW 132 18 297 129 38 12 
GW 128 48 102 45 32 20 
CW 43 12 224 48 8 7 
CP 35 1 15 1 14 2 
Soc 86 38 56 24 46 24 
MES - - 364 364 3 3 
 
II. Faculty respondents 
 Faculty-Employee Faculty-Faculty Faculty-Student 
 mean median mean median mean median 
RW 256 208 1365 306 235 112 
GW 1563 676 583 490 402 232 
CW 128 140 110 6 187 116 
CP 18 13 8 8 33 24 
Soc 128 76 83 59 98 54 
MES 5 2 13 13 65 76 
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III. Student respondents 
 Student-Employee Student-Faculty Student-Student 
 mean median mean median mean median 
RW 49 24 147 47 44 6 
GW 111 50 102 32 26 8 
CW 17 4 63 14 20 3 
CP 81 15 37 12 10 3 
Soc 95 14 39 6 71 12 
MES 5 2 15 2 23 2 
Table 6-52: GLM procedure comparing log frequency of communication per link by 
status of respondent and correspondent and relationship 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  52   914.74 17.59 7.87  .0001 
Error 1063 2375.93   2.24 
Corrected Total 1115 3290.67 
 R-Square C.V. Root MSE Mean 
 .28 51.77 1.50 2.89 
Source DF Type I SS Mean Square F Value  Pr > F 
Status tie  8 440.82  55.10 24.65  .0001 
Relationship 5 244.26  48.85 21.86  .0001 
Status tie x Relationship 39 229.66   5.89    2.63  .0001 
6.3.7. Combinations of Information Exchange Relationships 
This section examines combinations of information exchange relationship both by status 
of respondent and status of respondent and correspondent. Again, separating the types of 
relationship maintained by each status combination for each level of multiplexity breaks 
the sample down into categories with very few pairs (see Table 6-54). Therefore, 
comments regarding respondent and correspondent behaviours are made as observations 
only. 
 Differences in the types of relationship maintained at each level of multiplexity 
are mainly attributable to differences in the level of multiplexity at which pairs 
introduced and maintained Receiving Work, Computer Programming and Sociability 
links.  
 Only employees and students are represented at the low levels of multiplexity 
(one or two relationships). Most of these pairs maintained a Sociability relationship 
(approximately 80%, see Table 6-53 for multiplexity by status of respondent), and it was 
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most likely to be maintained with students or employees (see Table 6-54, for multiplexity 
by status of respondent and correspondent). Thus, casual ties were present mainly among 
employees and students. These represent the weak ties among Cerise members, ties that 
may diffuse information around Cerise as a whole.  
 At three links, both employees and students were likely to included three of the 
four relationships: Receiving Work, Giving Work, Sociability, and Computer 
Programming. Employees showed fewer Receiving Work links but more Giving Work 
links than students (see Table 6-53). Employees maintained more Giving Work 
relationships, and at lower levels of multiplexity, with student correspondents than with 
other statuses. Students, on the other hand, reported a more comparable proportion of 
Receiving Work and Giving Work links with employees, but higher proportions of 
Receiving Work links with faculty, especially at lower levels of multiplexity. 
 Faculty almost always included a Receiving Work, Giving Work and Sociability 
relationship in their tie with correspondents of all statuses. Differences were present in 
the fourth link: Computer Programming made up the fourth link with students and 
employees, whereas Collaborative Writing made up the link with faculty. This shows 
again the lower incidence of Computer Programming among faculty-faculty pairs. 
 For all statuses, the inclusion of Collaborative Writing and Major Emotional 
Support links was similar. The number of Collaborative Writing and Major Emotional 
Support links increased with increasing numbers of links. These relationships were 
unlikely to be present unless pairs maintained at least three other relationships.  
 The pattern of multiplexity and information exchange relationships suggest that 
faculty interactions with others are more predictable and followed a more regular pattern 
than ties between others in Cerise. This is a reasonable outcome given their position in 
the department. Their job requires, as a minimum, interactions for work allocation 
(Receiving Work, Giving Work) conducted in a friendly manner (Sociability). The work 
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relation may then extend to include Computer Programming for work projects, and 
Collaborative Writing for academic forums. These latter relationships appear to be built 
onto the basic interactions since they do not appear without them. Thus, they may be 
considered indications of a closer work tie. 
 The role of employees and students on the other hand, especially with each other, 
is less subject to work requirements. Employees and students may develop interpersonal 
ties, but they are not required to interact in a particular manner. This is reflected in the 
more varied types of relationships maintained between and among these two statuses. 
Table 6-53: Number and percentage of pairs by multiplexity and status of respondent 
I. Employee respondents
 Level of multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
26 
 
n 
% of 
6 
 
n 
% of 
9 
 
n 
% of 
8 
 
n 
% of 
13 
 
n 
 
%  
RW 3 12 2 33 4 44 5 63 13 100 - - 
GW 2 4 2 33 9 100 7 88 13 100 - - 
CW - - 1 17 2 22 6 75 12 92 - - 
CP - - 4 67 6 67 6 75 12 92 - - 
Soc 21 81 3 50 6 67 7 88 13 100 - - 
MES - - - - - - 1 13 2 15 - - 
All 26 100 12 200 27 300 32 400 65 500 - - 
II. Faculty respondents 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
 
% 
 
n 
 
% 
 
n 
% of 
4 
 
n 
% of 
9 
 
n 
% of 
11 
 
n 
% of 
5 
RW - - - - 3 75 8 89 11 100 5 100 
GW - - - - 4 100 9 100 11 100 5 100 
CW - - - - - - 3 33 11 100 5 100 
CP - - - - 1 25 6 67 9 82 5 100 
Soc - - - - 4 100 9 100 11 100 5 100 
MES - - - - - - 1 11 2 18 5 100 
All - - - - 12 300 36 400 55 500 30 600 
III. Student respondents 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
77 
 
n 
% of 
58 
 
n 
% of 
47 
 
n 
% of 
49 
 
n 
% of 
45 
 
n 
% of 
11 
RW 4 5 26 45 29 62 46 94 45 100 11 100 
GW 4 5 14 24 33 70 46 94 45 100 11 100 
CW 1 1 2 3 6 13 17 35 43 96 11 100 
CP 8 10 26 45 31 66 44 90 43 96 11 100 
Soc 60 78 48 83 41 87 42 86 45 100 11 100 
MES - - 1 2 1 2 4 8 11 24 11 100 
All 77 100 116 200 141 300 196 400 225 500 66 600 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
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Table 6-54: Number of pairs by multiplexity and status of respondent and 
correspondent 
  Level of Multiplexity  
 Employee-Employee Employee-Faculty Employee-Student 
 -1- -2- -3- -4- -5- -6- -1- -2- -3- -4- -5- -6- -1- -2- -3- -4- -5- -6- 
n 4 1 3 1 3 0 2 1 2 3 4 0 20 4 4 4 6 0 
RW  1 1 1 3  2  2 3 4  1 1 1 1 6  
GW   3 1 3    2 2 4  2 2 4 4 6  
CW     3    1 3 4   1 1 3 5  
CP   2 1 3   1 1 1 3   3 3 4 6  
Soc 4 1 3 1 3   1  2 4  17 1 3 4 6  
MES          1 1      1  
All 4 2 9 4 15  2 2 6 12 20  20 8 12 16 30  
 
 Faculty-Employee Faculty-Faculty Faculty-Student 
 -1- -2- -3- -4- -5- -6- -1- -2- -3- -4- -5- -6- -1- -2- -3- -4- -5- -6- 
n 0 0 0 4 2 1 0 0 1 2 2 1 0 0 3 3 7 3 
RW    4 2 1   1 2 2 1   2 2 7 3 
GW    4 2 1   1 2 2 1   3 3 7 3 
CW     2 1    2 2 1    1 7 3 
CP    3 1 1     1 1   1 3 7 3 
Soc    4 2 1   1 2 2 1   3 3 7 3 
MES    1 1 1     1 1      3 
All    16 10 6   3 8 10 6   9 12 35 18 
 
 Student-Employee Student-Faculty Student-Student 
 -1- -2- -3- -4- -5- -6- -1- -2- -3- -4- -5- -6- -1- -2- -3- -4- -5- -6- 
n 7 11 9 9 6 2 9 1 3 6 18 4 61 46 35 34 21 5 
RW  6 7 9 6 2 3 1 2 6 18 4 1 19 20 31 21 5 
GW 1 4 8 9 6 2   3 5 18 4 3 10 22 32 21 5 
CW   1 2 6 2 1  1 5 17 4  2 4 10 20 5 
CP  2 3 7 5 2 1  1 6 18 4 7 24 27 31 20 5 
Soc 6 10 8 9 6 2 4 1 2 2 18 4 50 37 31 31 21 5 
MES     1 2     1 4   1 1 2 5 
All 7 22 27 36 30 12 9 2 9 24 90 24 61 92 105 136 105 30 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
6.3.8. Summary of Status and Information Exchange Relationships 
Status designations identified a clear mode of interaction for faculty in Cerise with all 
their correspondents. The types of relationships maintained by faculty follows a pattern 
that reflects the requirements of their position in the Cerise academic environment and 
shows how status does affect information exchange in Cerise. Faculty always reported 
multiplex ties that included Receiving Work, Giving Work, and Sociability relationships, 
each maintained with a high frequency of communication. Computer Programming and 
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Collaborative Writing links were maintained by faculty only when the tie already 
included the three basic relationships. From their own reports and from reports of 
employees and students, faculty emerged as an important focus for work allocation 
conducted in a collaborative and friendly manner. Faculty communicated more frequently 
regarding the Giving Work relationship with employees and students, and these statuses 
communicated more frequently regarding Receiving Work with faculty.  
 Thus, faculty fulfill the role expected from their status in Cerise. Their high 
interaction rates on work-allocation may be considered part of their job in Cerise. 
However, their high interaction rate on Sociability also shows how important their role is 
in providing the social support that helps groups operate and sustain themselves 
(McGrath, 1984). 
 The role of faculty in Cerise distinguished a more consistent pattern of 
multiplexity, frequency of communication, and relationships than other pairs. This held in 
their ties across status, and across formal and informal work ties. This suggests that an a 
priori grouping of pairs according to their status as a faculty member does provide a 
homogeneous set of communication behaviours. However, this is not the case for 
employees and students, who differ in multiplexity, frequency of communication and 
types of information exchange relationship in communications both with those of 
different status, and different work tie. Thus, while status designation may be sufficient to 
describe behaviours of those in authority, they do not appear to be sufficient to describe 
information exchange behaviours of others. 
 The role of employees and students in Cerise was less subject to work 
requirements, and ties could be as simple as one Sociability link. The employee and 
student designation did not dictate one particular mode of interaction. As discussed in the 
section on work ties, ties between and among employees and students were more likely to 
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be informal or non-working ties, and thus were not bound by formal requirements for 
interaction in the Cerise environment. 
 Employees took on an active role in Cerise. All statuses of Cerise members 
communicated frequently with employees regarding three relationships on average. 
Unlike faculty, employees were likely to maintain ties based on only one link, usually a 
Sociability link maintained with other employees or with students, providing a network 
of weak ties across Cerise, ties that may carry information across Cerise.  
 Students were also likely to maintain ties based on one Sociability link, usually 
with employees or with other students. The multiplexity of their ties with faculty 
reflected the difference between a supervisory (higher multiplexity) and non-supervisory 
tie (low multiplexity) with faculty. On average, students did not communicate with any of 
their correspondents as frequently as did employees or faculty. However, due to their 
numbers, ties with and among students were the most wide ranging in Cerise and 
therefore have the potential to provide the most wide spread information exchange across 
Cerise.  
 As in previous sections, these results have implications for the design of media to 
support such groups. For those in authority, the status designation appears to be a good 
indicator of communication behaviour and of a set of behaviours that follows a consistent 
pattern with others. However, for those not in authority, work tie may be a better 
indicator of communication behaviour. These differences need to be considered when 
measuring behaviours with the intent of designing media to support communications, 
since support of behaviour relating to work may be more important than supporting all 
behaviours of those not in authority. 
 These results highlight again the differences in information exchange 
relationships according to the direction of communication, but put these differences in the 
context of organizational status. The results suggest that those in authority have a greater 
  
268 
requirement for facilities relating to Giving Work, whereas those not in authority have a 
greater requirement for facilities relating to Receiving Work. At a quick glance this 
appears to be two sides of the same issue, and that they should be solved with one media 
design. However, as described earlier, the Giving Work and Receiving Work 
relationships differ in their instrumental versus affective components, with the latter 
including discussion about work. Therefore, communications regarding these 
relationships may require different support. An asynchronous medium may be sufficient 
for relaying a message with instrumental instructions (i.e., Giving Work), however, it 
may not be sufficient for the receipt of all types of instructions, particularly if those 
instructions need interpretation, or negotiation. Thus, it may be that the Receiving Work 
relationship identified here, when experienced by employees or students, requires a richer 
medium than when experienced by faculty. Employees and students, as receivers of work 
instructions, may not yet have the "shorthands" necessary to receive such instructions via 
different media (Rice, 1987; Fish, Kraut, Root & Rice, 1992; Kiesler and Sproull, 1992; 
Gabarro, 1990). 
6.4. WORK, FRIENDSHIP, STATUS AND INFORMATION EXCHANGE 
RELATIONSHIPS 
Analyses in the previous sections have shown that work and friendship ties, and work and 
status ties, act independently to increase the number of links a pair maintains, and act 
jointly to increase the frequency of communication between pairs and the frequency of 
communication about each information exchange relationship the pair maintains.  
 These results are also shown in the following series of regression analyses for 
multiplexity of relationships, frequency of communication per pair, and frequency of 
communication per link. In each of the analyses dummy variables were used for work tie 
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(formal, informal), friendship tie (close friend, friend, acquaintance), status of respondent 
(faculty, student) and status of the correspondent (faculty, student).  
 The regression analyses differ from the earlier analyses by showing how much of 
the variability in multiplexity or frequency of communication is attributable to each of 
the interpersonal variables. This is different from the GLM analyses which identify 
differences in the mean communication rates across pair ties, e.g., to identify whether 
close friends communicated at significantly higher rates than pairs in other levels of 
friendship. Regressions show instead how much of the communication frequency is 
attributable to close friendship, and how much to other variables.  
 From a design perspective, one of the more useful results to be read from a 
regression analysis is the identification of a variable that is the single best predictor of 
behaviours. When one variable accounts for a significant portion of the variance, 
designers can model communication behaviour based on that one variable rather than 
collecting data on a number of variables. Alternately, a set of variables may serve to 
predict behaviours and designers can model communication behaviour on that set of 
variables. 
6.4.1. Multiplexity 
The best model for multiplexity of information exchange relationships accounted for 36% 
of the variance. The presence of a formal work tie or a close friendship increased 
multiplexity the most, accounting for 11% and 10% of the variance respectively (see 
Table 6-55). Also important for increasing multiplexity are an informal work tie (6%), 
and the presence of a faculty respondent (5%; see Table 6-55). An acquaintance tie and 
faculty correspondent status were also included in the model, but account for only 2% of 
the variance. All other variables were not significant.  
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 Faculty status as respondent and as correspondent shows a correlation of .39 and 
.43 with formal work tie (see Table 6-56), as might be expected from supervisor-
supervisee, employer-employee relations. This suggests that a more parsimonious model 
could be used to predict multiplexity for these data that includes only formal work tie, 
close friendship, and informal work tie. Again, this shows that the reported work tie is a 
more useful indicator of information exchange behaviour than organizational status. 
Table 6-55: Regression for multiplexity of information exchange relationships 
  
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
correlation45 
 Intercept 1.82 0.00  
Work tie Formal 1.75 0.44 0.11 
 Informal 0.91 0.28 0.06 
Friendship tie Close friend  1.49 0.28 0.10 
 Friend ns ns  
 Acquaintance -0.46 -0.13 0.02 
Status of Respondent Faculty  1.21 0.20 0.05 
 Student  ns ns  
Status of Correspondent Faculty  0.57 0.13 0.02 
 Student  ns ns  
R2=.36, p<.01; all variables significant at p<.05 
                                                
45 Partial correlations in this table and in tables in the following chapters are squared partial correlation 
coefficients, calculated using Type II sum of squares. These figures indicate the amount of variance not 
accounted for by other independent variables. The correlations are independent of the order in which 
variables are added to the model with each effect adjusted for the effect of all other variables.  
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Table 6-56: Correlation coefficients 
  
Work Tie 
 
Friendship Tie 
Status of 
Respondent 
Status of Correspondent 
 Formal Informal Close Friend Acq. Faculty Student Faculty Student 
Formal 1.0         
Informal -.67 1.0        
Close Friend -.06 .03 1.0       
Friend -.03 .09 -.31 1.0      
Acquaintance -.18 -.0002 -.22 -.60 1.0     
Faculty Resp. .39 -.24 -.10 -.12 -.04 1.0    
Student Resp. -.19 .10 .11 .15 -.06 -.51 1.0   
Faculty Corr. .43 -.26 -.07 -.07 -.05 .04 -.06 1.0  
Student Corr. -.39 .17 .06 .04 .08 -.08 .10 -.62 1.0 
Multiplexity:          
information .40 -.10 .26 -.02 -.29 .29 -.10 .24 -.24 
media .33 -.06 .18 -.002 -.27 .35 -.14 .23 -.20 
info-media .46 -.18 .26 -.03 -.28 .37 -.14 .33 -.29 
Log Frequency:         
per pair .39 -.15 .37 -.02 -.32 .40 -.24 .14 -.25 
per info. link .34 -.16 .37 -.03 -.28 .38 -.27 .10 -.22 
per media link .37 -.17 .39 -.03 -.30 .38 -.25 .11 -.25 
per info-media 
link 
.30 -.16 .38 -.04 -.25 .36 -.28 .05 -.21 
6.4.2. Frequency of Communication 
Regression models for frequency of communication per pair and per link show that a 
close friendship is by far the best predictor of communication behaviour both for pairs 
(29% of the variance) and per link (27%), followed by the presence of a faculty 
respondent (10% and 8%; see Table 6-57, 6-58). The presence of both work and 
friendship in these models shows again the mix of work and friendship among Cerise 
pairs. Also, unlike the models for multiplexity of relationships, in which work tie 
accounted for much more of the variance than friendship tie, here the effect of both a 
work and a social relation can be seen to affect frequency of communication (see Table 
6-57). 
 On top of the effect of a faculty respondent and a close friendship, communication 
per pair is affected more by work relations, whereas communication per link is affected 
more by social relations. For communication per pair, a formal work relationship 
accounts for another 7% of the variance, and a friendship for 5%, with both variables 
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increasing frequency of communication (see Table 6-57). For communication per link, a 
friendship tie increases communication (5% of variance), and a student respondent or 
correspondent reduces communication (3% and 4% of variance).  
Table 6-57: Regression for log frequency of communication per pair (n=378) 
  
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation  
 Intercept 3.10 0.00  
Work tie Formal 1.51  0.32 0.07 
 Informal 0.57  0.14 0.02 
Friendship tie Close friend  3.16  0.50 0.29 
 Friend 0.72  0.19 0.05 
 Acquaintance ns ns ns 
Status of Respondent Faculty  2.23  0.31 0.10 
 Student -0.47 -0.10 0.01 
Status of Correspondent Faculty  ns ns ns 
 Student  -0.63 -0.15 0.04 
R2=.47, p<.01; all variables significant at p<.05 
Table 6-58: Regression for log frequency of communication per link (n=378) 
  
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 3.08 0.00  
Work tie Formal 0.71 0.19 0.04 
 Informal ns ns ns 
Friendship tie Close friend  2.43 0.49 0.27 
 Friend 0.57 0.19 0.05 
 Acquaintance ns ns ns 
Status of Respondent Faculty 1.63 0.29 0.08 
 Student -0.53 -0.15 0.03 
Status of Correspondent Faculty ns ns ns 
 Student -0.65 -0.20 0.04 
R2=.43, p<.01; all variables significant at p<.05 
6.4.3. Frequency of Communication per Information Exchange Relationship 
A series of regression analyses shows the impact of each type of interpersonal tie on 
frequency of communication for each information exchange relationship (see Table 6-59; 
these analyses exclude Major Emotional Support because of the small number of pairs).  
 Communication frequencies for the work-oriented relationships, Receiving Work, 
Giving Work, and Collaborative Writing, are increased most by the presence of a close 
friendship, a faculty respondent, and a formal work tie, and decreased by the presence of 
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a student as respondent or correspondent. As seen throughout, communication patterns 
for these three relationships have been similar, and here again the types of pairs 
contributing to these patterns are similar. The importance of close friendship shows again 
the mix of work and friendship in Cerise, with close friends engaged in Cerise work. 
Table 6-59: Regressions for log frequency of communication for each information 
exchange relationship 
 
Receiving Work (n=215) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 3.58 0.00  
Work tie Formal 0.69 0.18 0.04 
 Informal ns ns ns 
Friendship tie Close friend  1.62 0.34 0.15 
 Friend ns ns ns 
 Acquaintance -0.74 -0.17 0.04 
Status of Respondent Faculty 1.35 0.25 0.06 
 Student -0.90 -0.22 0.04 
Status of Correspondent Faculty ns ns ns 
 Student -0.54 -0.15 0.02 
R2=.45, p<.01; all variables significant at p<.05 
 
Giving Work (n=215) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 3.06 0.00  
Work tie Formal 1.49 0.38 0.06 
 Informal ns ns ns 
Friendship tie Close friend  1.73 0.33 0.13 
 Friend ns ns ns 
 Acquaintance ns ns ns 
Status of Respondent Faculty 2.01 0.37 0.13 
 Student -0.86 -0.21 0.04 
Status of Correspondent Faculty ns ns ns 
 Student -1.13 -0.30 0.10 
R2=.48, p<.0l; all variables significant at p<.05 
 
Collaborative Writing (n=120) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 2.05 0.00  
Work tie Formal 1.56 0.45 0.22 
 Informal ns ns ns 
Friendship tie Close friend  1.23 0.27 0.09 
 Friend ns ns ns 
 Acquaintance ns ns ns 
Status of Respondent Faculty 0.82 0.18 0.03 
 Student -0.76 -0.21 0.04 
Status of Correspondent Faculty ns ns ns 
 Student ns ns ns 
R2=.35, p<.01; all variables significant at p<.05 
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Computer Programming 
(n=212) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 1.31 0.00  
Work tie Formal 2.17 0.72 0.16 
 Informal 0.98 0.35 0.05 
Friendship tie Close friend  1.69 0.40 0.17 
 Friend 0.52 0.19 0.05 
 Acquaintance ns ns ns 
Status of Respondent Faculty ns ns ns 
 Student ns ns ns 
Status of Correspondent Faculty -0.93 -0.27 0.05 
 Student -0.83 -0.29 0.06 
R2=.35, p<.01; all variables significant at p<.05 
 
Sociability (n=326) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 2.90 0.00  
Work tie Formal ns ns ns 
 Informal ns ns ns 
Friendship tie Close friend  2.73 0.54 0.26 
 Friend 0.51 0.16 0.03 
 Acquaintance ns ns ns 
Status of Respondent Faculty 1.06 0.19 0.03 
 Student 0.59 -0.16 0.02 
Status of Correspondent Faculty ns ns ns 
 Student ns ns ns 
R2=.29, p<.01; all variables significant at p<.05 
 For Receiving Work and Giving Work, a close friendship and faculty respondent 
are more important than a formal work tie, whereas for Collaborative Writing the formal 
work tie and close friendship are more important than the presence of a faculty 
respondent. The greater importance of a faculty respondent for Receiving Work and 
Giving Work than for Collaborative Writing is consistent with earlier results which 
indicated that faculty were as an important focus for the allocation of work. For these 
relationships, the organizational status plays a greater role in predicting behaviour than 
the work tie. This also shows that using work tie alone is not sufficient to describe 
organizational behaviours: both the hierarchical tie and the work tie are important 
measures for information exchange behaviour. 
 The presence of a faculty member was more important for the Giving Work 
relationship than for the Receiving Work relationship. This is consistent with the more 
instrumental nature of the Giving Work relationship that involves directing the work of 
  
275 
others, and the collaborative nature of the Receiving Work relationship which implies 
more cooperative work relations with others.  However, in both cases, exchanges 
occurred more frequently with employees than with students: for both relationships, the 
presence of a student respondent or correspondent has a negative effect on 
communication frequency. Thus, the giving and receiving of work was engaged in more 
frequently with employees than with students. 
 For Collaborative Writing, a formal work tie was the most important predictor of 
communication behaviour, accounting for 22% of the variance, compared to 9% for a 
close friendship and 4% for a faculty respondent. Presence of a student respondent again 
acted to decrease communication frequency (4% of variance). Formal ties and faculty 
involvement reflect the way in which Collaborative Writing is tied to work tasks in 
Cerise, i.e., in the production of academic papers. It can also be seen that a close 
friendship helps in this type of activity, perhaps allowing individuals to work together 
more easily. However, the tie with a student needs to be a formal one, since a student 
respondent in general decreased communication about Collaborative Writing. 
 The set of variables that affect communication rates for Computer Programming 
and Sociability are different from the close friendship, faculty respondent and formal 
work tie set that affects Receiving Work, Giving Work, and Collaborative Writing.  
 Computer Programming, as seen throughout this chapter, is different from other 
relationships. This is the only relationship not positively affected by the presence of a 
faculty respondent. Communication regarding Computer Programming is increased most 
influenced by the presence of a work tie, either formal or informal, and a friendship, 
either a close friendship or a friendship. It is also apparent that communications regarding 
Computer Programming are directed to employees, since the presence of either a faculty 
or student correspondent decreases communication frequency.  
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 Communication frequency for Sociability is most related to friendship, 
particularly a close friendship (accounting for 26% of the variance). Presence of a faculty 
respondent is as important as a friendship tie. Again, presence of a student respondent 
decreases communication frequency. 
 Three patterns of interpersonal tie and information exchange relationships emerge 
regarding frequency of communication. Across all relationships there is a strong effect on 
communication behaviour resulting from a close friendship. This tie promotes 
communication about all aspects of Cerise communication, and almost exclusively 
promotes Sociability communication. The importance of close friendship in 
communication regarding all work relationships in Cerise again shows the mix of work 
and friendship in Cerise.  
 Beyond the close friendship effect, two further trends regarding communication 
are present. Communication regarding the work allocation relationships is more affected 
by organizational status, indicating that direction of work follows hierarchical lines, 
rather than formal work ties. On the other hand, communication regarding Collaborative 
Writing and Computer Programming is more affected by the actual work tie. Whether 
because of work requirements or because pairs have developed a close work relation, 
these relationships are less affected by hierarchical status arrangements. 
 Across all relationships there is a continuing trend for the presence of a student in 
the pair to decrease communication frequency. This may be partly attributable to the 
larger number of students in the population relative to the number of faculty and 
employees, and that students, because of their numbers, are more loosely connected to 
each other. Thus, whereas some students may communicate frequently, this behaviour is 
masked when their communication is measured in with the many more pairs who 
communicate only infrequently. Again, this shows that the externally applied label of 
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"student" may not describe communication behaviours as effectively as measures of their 
work and friendship relations. 
6.5. SUMMARY OF INFORMATION EXCHANGE RELATIONSHIPS BY  
PAIR TIE 
Cerise members mixed friendship with work while operating against a backdrop of 
formal organizational relations. Work formed the basis of connections in Cerise. Pairs 
who did not maintain a work tie (non-working pairs) did not communicate frequently 
about any information exchange relationship, suggesting that they maintained neither a 
close work relation nor a close social relation. On the other hand, work-only pairs, who 
reported working together with no other level of friendship, maintained frequent, 
multiplex work relations.  
 Thus, as Gabarro (1990) has suggested pairs in work environments can maintain 
strictly work related ties that do not include the more intimate ties associated with 
friendship. This is somewhat at odds with McGrath's (1984) view of work groups which 
requires group maintenance relationships as well as task maintenance relationship. 
However, work-only pairs do maintain a Sociability relationship, and maintain it as 
frequently as friends. Therefore, Sociability is not synonymous with friendship. There is 
work-related Sociability sufficient to sustain the work tie for a pair, and Sociability that 
supports a friendship. It was not the original purpose of the questionnaire to distinguish 
these levels of Sociability, using instead the supplementary information on friendship tie 
to distinguish friends from non-friends. However, these results do indicate that there may 
be differences within Sociability that are not sufficiently distinguished by the current 
research that might be of interest in pursuing the impact of friendship in more detail. 
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 Most of the discussion about these results stresses frequently communicating 
pairs. However, the importance of weaker ties should not be forgotten. Across Cerise as a 
whole, infrequently maintained Sociability relationships, friend and acquaintance ties, 
ties among students and employees, and ties among students provide wide-ranging 
contact among Cerise members. Since this relationship provides contact between people 
who do not interact on a daily basis, they provide weak ties through which individuals 
can receive novel information (Granovetter, 1973). These wide-ranging contacts also 
provide an opportunity for the spread of information around Cerise. 
 Pairs in a more formal work tie, a closer level of friendship, or pairs that included 
a faculty member, especially as a respondent, maintained the highest number of links and 
the highest frequency of communication (see Table 6-60). At the highest end of the scale, 
close friends, formally tied work pairs and pairs with a faculty respondent maintained a 
mean of more than four relationships out of the possible six. Pairs in work-only ties 
maintained the next highest multiplexity at nearly four links. Students, employees, 
informally tied pairs, friends, and acquaintances all maintained two to three links; and 
non-working pairs maintained the lowest multiplexity at under two links.   
Table 6-60: Summary of information exchange relationships by pair tie 
 
 
Pair Tie: 
 
 
n 
Mean no. of 
information exchange 
relationships per pair 
Frequency of 
communication per 
pair (median) 
Frequency of 
communication per 
relationship (median) 
Formal 78 4.2 317 52 
Informal 240 2.8 29 12 
Non-working 60 1.8 12 6 
Close Friend 38 4.2 374 52 
Friend 172 2.9 45 12 
Acquaintance 115 2.3 12 8 
Work-only 51 3.7 73 20 
Employee 62 2.6 36 16 
Faculty 29 4.6 625 72 
Student 287 2.9 27 12 
Employee -      
-Employee 12 2.8 105 19 
- Faculty 12 3.5 154 38 
- Student 38 2.3 27 12 
Faculty -      
-Employee 7 4.8 1157 134 
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- Faculty 6 4.5 872 48 
- Student 16 4.6 447 64 
Student -      
-Employee 44 3.0 82 17 
- Faculty 41 3.9 49 15 
- Student 202 2.6 17 7 
All 378 3.0 43 13 
 Work, friendship ties, and status, each acted independently to increase the number 
of relationships a pair maintained. Of these three, a formal work tie and a close friendship 
were the most significant predictors of multiplexity of information exchange 
relationships. These ties also acted jointly to increase the frequency of communication by 
pairs and the frequency of communication about each information exchange relationship 
the pair maintained. A faculty respondent and a close friendship were the best predictors 
of communication frequency both by pairs and per link. 
 Work and friendship may have acted independently to add to the number of links 
a pair maintained because each operated in different domains, each adding different 
relationships. For example, pairs who mix work and friendship may add work related 
activities in accordance with the intensity of their work tie and social relationships in 
accordance with the level of their friendship tie. Support for the separate domains is 
found from a comparison of close friends and work-only pairs, two categories which 
represent the most extreme separation of friendship and work. As these pairs engaged in 
more relationships, close friends added the affective Major Emotional Support 
relationship, whereas work-only pairs added the work related Computer Programming 
relationship. These pairs added relationships in accordance with their type of pair tie.  
 On the other hand, work and status ties, which could be expected to operate in the 
same domain, may add consecutively to the number of relationships maintained. Ties 
among Cerise pairs who maintained few relationships tend to base their tie on a 
Sociability link. When a formal work tie is added, Receiving Work and Giving Work 
relationship are necessary. To add on to a tie with a faculty member, it may be necessary 
to add relationships associated with Cerise work products, such as Collaborative Writing.  
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 Results presented in this chapter have shown that both the work tie and friendship 
tie affected the types of information exchange relationships that linked pairs. The closer 
the work or friendship tie the more likely pairs were to include relationships that needed 
mutual trust and understanding, such as Collaborative Writing and Major Emotional 
Support. These relationships were added onto the "base" relationships of Receiving 
Work, Giving Work, and Sociability. The less formal the tie, or the less close the 
friendship tie, the more the main link for the pair was likely to be a Sociability link (see 
Table 6-61).  
Table 6-61: Summary of types of information exchange relationships by pair tie 
Pair Tie: Types of Relationships Summary 
Formal - frequent communication regarding collaborative 
work coordination relationships, Receiving Work 
and Giving Work, plus Sociability 
The more formal the tie:  
- the more frequent the communication 
Informal - moderately frequent communication regarding 
Sociability and Computer Programming and 
Collaborative Writing 
- the higher the multiplexity 
 
- the more often relationships involving 
Non-working - low frequency communication regarding 
Sociability and/or Computer Programming and/or 
Receiving Work 
trust and knowledge of the partner (i.e., 
Collaborative Writing, Major Emotional 
Support; collaborative Receiving Work 
and Giving Work) are included 
 
Close Friend - very high frequency Sociability; work and social 
relationships 
The closer the friendship: 
- the more frequent the communication 
Friend - work and social relationships - the higher the multiplexity 
Acquaintance - work and social relationships - the more often collaborative Receiving 
Work and Giving Work relationships 
maintained 
Work-only Receiving Work, Giving Work, Sociability  
 
Employee - moderately frequent receipt of work from faculty Faculty-centred communication 
Faculty - frequent giving work to employees and students regarding the work allocation 
Student - low frequency receipt of work from faculty* relationships 
 
 While work and friendship affected the types of information exchange 
relationships pairs maintained, analyses showed that neither the status of the respondent, 
nor the status of the pair members significantly affected the types of relationships 
maintained. This indicates that the actual tie, rather than the tie suggested by hierarchical 
status, was more important in determining what relationships a pair maintained. 
Moreover, it suggests that if only hierarchical status had been used as an indicator of 
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work tie, differences among pairs in the types of relationships they maintained would not 
have been revealed. This difference between ties based on the line of command (i.e., 
status), and the actual alliances that get work done (i.e., formal or informal work ties) has 
been identified by several authors (e.g., Stinchcombe, 1990; Sachs, 1995). These results 
shows that actual differences in types of information exchanged can be identified by 
pursuing these differences.  
 Across all relationships, a close friendship was the most important predictor of 
communication frequency across all relationships. These pairs communicated more 
frequently than others, and more frequently about each relationship. This may have 
allowed these pairs to explore issues in more depth and to engage in work that required a 
higher degree of cooperation and coordination. It may also have allowed for the 
development of the type of trust that appears to have been necessary for the Collaborative 
Writing and Major Emotional Support relationships. 
 For work oriented relationships, close friendship acted together with either the 
presence of a formal work tie, or of a faculty respondent to account for most of the 
variance in communication frequency per relationship. As described throughout this 
chapter, faculty emerged as an important focus for work allocation, i.e., for 
communication regarding Receiving Work and Giving Work relationships. The employee 
and student designation, on the other hand, did not dictate one particular mode of 
interaction. Since their work ties were more likely to be informal or non-working ties, 
they were less bound by formal requirements for interaction in the Cerise environment. 
Thus, employees and students may have had the option of choosing which relationships 
they would maintain, whereas faculty did not.  
 For Collaborative Writing and Computer Programming, a formal work tie was 
more important than faculty status for predicting communication frequency. For these 
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relationships, the actual work tie dictated communication behaviour rather than 
organizational status. 
 The difference across relationships in the importance of organizational status 
versus actual work tie shows that both measures are important for predicting 
communication behaviour, but not for the same relationships. This is in keeping with 
results of a study by Van de Ven, Delbecq & Koenig (1976). They found that for tasks 
with greater uncertainty, members of the organization they studied made greater use of 
peer-to-peer communication. Peer-to-peer communication is also common in R&D 
groups (Allen, 1977), where tasks are non-routine, involving many exceptions and may 
or may not be analyzable according to established protocols (Perrow, 1970). Here, the 
work allocation relationships, Receiving Work and Giving Work which are more 
analyzable (particularly the instrumental Giving Work), follow hierarchical lines, 
whereas the less analyzable Collaborative Writing and Computer Programming do not. 
This also has implications for media use and media design. Where communications 
follow hierarchical lines, e.g., for work allocation, then dictates, standards or designs that 
emulate the hierarchy can expect to operate well. However, where communication does 
not follow hierarchical lines, e.g., for Collaborative Writing, such communication 
structures may not aid information exchange. 
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CHAPTER 7.  
MEDIA USE BY PAIR TIE 
Pairs in well-developed relationships show differences in communication behaviour from 
those in less well-developed relations. This suggests ways in which they may also differ 
in their use of media. Pairs in less-well developed relations are described as "largely 
limited to verbal channels of communication," whereas those in well-developed 
relationships are able to use multiple modalities, "including nonverbal and verbal 
'shorthands' specific to the relationship or the individuals involved" (Gabarro, 1991, 
p. 83). Pairs in well-developed relations are also described as able to substitute one 
communication modality for another and as being more spontaneous in their exchanges.  
 Each of these differences may have implications for use of media. First, it is likely 
that pairs in well-developed relations will be more successful using non-rich, non-verbal 
channels, e.g., email, because they will have taken the time and effort to establish task-
based or interpersonal shorthands. The lack of richness in a medium may be compensated 
for by the development of shorthands appropriate to the medium. Such shorthands can 
increase the richness of the information that is being conveyed since the information is 
now able to "change understanding within a [reasonable] time interval" (Daft & Lengel, 
1986,  p. 560).  
 These shorthands may also account for why perceptions of appropriateness of 
using media for different kinds of communications have been shown to vary with 
experience (Culnan & Markus, 1987; Rice, 1994b) — with experience, pairs develop 
shorthands and are therefore more able to convey the information effectively via any 
channel. While the change in attitude with experience has been interpreted as a change 
due to increased experience with the medium, it is also possible that what changes is the 
pair relations. When a new group in a field study by Eveland & Bikson (1988) began to 
use email they found it difficult to communicate via this medium. However, as they used 
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it more and as their work relation grew, they came to find they could communicate easily 
via this medium. Thus, their email experience and work relations grew together, making 
it difficult to separate the effect of these two factors. 
 The development of shorthands associated with the development of work relations 
may also account for why field studies of email use have failed to confirm the increased 
time to decision making found in laboratory studies (Kiesler & Sproull, 1992). The 
former include pairs who have an established work relation, whereas the laboratory 
studies have always used pairs who did not have a previously established work relation. 
Thus, in addition to McGrath & Hollingshead's (1994) comments that laboratory studies 
fail to reflect natural settings because they fail to acknowledge future interactions and 
consequences, such studies may also fail to reflect the development of communication 
shorthands resulting from past interactions.  
 Second, pairs in more well-developed relations, because they are more adept at 
switching modalities, are more likely to convey messages through a variety of media, 
e.g., substituting email for face-to-face communication when pairs are not co-located. 
Because these pairs can communicate effectively via different channels, such 
substitutions expand, rather than limit, their communication possiblities. These pairs may 
also communicate more frequently since time and place are no longer the obstacle they 
are to pairs with less well-developed relations who still rely on a face-to-face meeting. 
 Finally, the increased spontaneity of exchanges by pairs in well-developed 
relations suggests that they may make more use of spontaneous means of communication, 
such as unscheduled meetings or email, than other pairs. They are also likely to exchange 
more types of information in one meeting or message, as the "conversation" flows 
spontaneously from topic to topic. Thus, it may be expected that pairs in well-developed 
relations will show a more even use of media across information exchange relationships.  
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 This chapter examines how the formality of a work tie, the closeness of a 
friendship tie, and status affect the number and types of media pairs use, and their 
frequency of communication via these media. Do formally tied pairs, because of their 
more well-defined work relation, use more media to communicate? Do close friends, 
because of their closer social relation use more media? Do these closely tied pairs use 
spontaneous means of communication more often than scheduled meetings? Does status 
affect media use in ways that differ from the work or friendship effects?  
 These differences in media use are examined in a similar manner to the 
examination of information exchange relationships in Chapter 6. Media use is compared 
across pair ties for differences in the number and types of media used by pairs, and the 
frequency of communication per media link. Chapter 6 discussed frequency of 
communication per pair and per link. Since the data for communication by pairs is the 
same as described in Chapter 6 only communication per media link is examined in this 
chapter. Differences in types of information exchange across media, such as the spread of 
information across media, are examined in Chapter 8. 
 Chapter 5 presented results on media use across all Cerise pairs. In brief, pairs 
were shown to use a mean of  2.3 media links per pair, and to communicate via each 
medium at a median rate of one to two times a month. Face-to face means of 
communication, both unscheduled and scheduled, and email were used to connect the 
most pairs, with relatively few pairs using the telephone, fax or videoconferencing. When 
Cerise pairs used few media to communicate, they used face-to-face means of 
communication, either unscheduled or scheduled. Email was used only by pairs who 
already maintained a face-to-face link, and telephone, fax, and videoconference were 
used only by those who maintained both a face-to-face link and an email link.  
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7.1. WORK TIES AND MEDIA USE 
7.1.1. How Many Media Were Used by Pairs in Each Work Tie? 
Questions of "how many media" are examined by comparing the number of media used, 
and the frequency of communication via each medium by pairs in each type of work tie. 
 As described in the previous chapters, work ties were reported as formal (78), 
informal (240) or non-working (60). Of the 860 media links maintained by all pairs using 
all six media (see Chapter 5), 27% (230) were maintained by formally tied pairs, 62% 
(534) by informally tied pairs, and 11% (96) by non-working pairs.  
7.1.1.1. Mean number of media links 
The three categories of work tie reflect differences in multiplexity of media just as they 
did for multiplexity of information exchange relationships. The number of potential links 
that were actually maintained varied significantly by work tie, with those in more formal 
work ties using significantly more media to communicate (see Table 7-2). Formally tied 
pairs used a mean of 3.0 (median 3) media per pair, whereas informally tied pairs used a 
mean of 2.2 (median 2) media, and non-working pairs used a mean of 1.6 (median 1) 
media (see Table 7-1).  
Table 7-1: Total number of media links by work tie 
 
 
 
Work 
tie 
 
Potential media 
links: No. of 
pairs x no. of 
relationships 
Actual media 
links  
(Percent of 
potential 
media links) 
Percent 
of 860 
actual 
media 
links 
 
Mean 
number of 
media links 
per pair 
 
Frequency of 
communication 
per pair 
median (mean) 
 
Frequency of 
communication 
per media link 
median (mean) 
F 78 x 6 = 468 230 (49) 27 3.0 (3) 317 (669) (A)† 61 (227) (A)† 
I 240 x 6 =1440 534 (37) 62 2.2 (2) 29 (177) (B) 12 (79) (B) 
N 60 x 6 = 360 96 (27) 11 1.6 (1) 12 (52) (B) 12 (33) (B) 
All 378 x 6 = 2268 860 (38) 100 2.3 (2) 43 (259) 19 (114) 
† Letters indicate differences in log communication rates as determined by a Duncan multiple range test. 
Means with the same letter were not significantly different (for frequency per pair see the section on work 
ties in Chapter 6; for frequency per media link, see Table 7-3). 
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Table 7-2: Number of media links maintained versus number not maintained by work 
tie 
 Formal Informal Non-working 
 n % n % n % 
Link 230 49 534 37 96 27 
No link 238 51 906 63 264 73 
Total 468 100 1440 100 360 100 
χ2= 44.85, df=2, p<.01, Cramer's V=.14 
7.1.1.2. Frequency of communication 
Formally tied pairs communicated significantly more frequently per media link than did 
informally tied or non-working pairs. A General Linear Models (GLM) procedure was 
used to compare the log frequency of communication per media link by work tie. The 
overall test was significant and accounted for 11% of the variance (see Table 7-3). A 
Duncan multiple range test showed that the log communication rate by formally tied pairs 
(median rate of once a week) was significantly higher than the rate by informally tied and 
non-working pairs (median rate of once a month; see Table 7-1). 
Table 7-3: GLM procedure comparing log frequency of communication per media 
link by work tie (formal, informal, non-working) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Work tie    2    308.69  154.35  54.68  .0001 
Error 857  2419.08      2.82 
Corrected Total 859  2727.77 
 R-Square C.V. Root MSE Mean 
 .11 53.13 1.68 3.16 
 As found for information exchange relationships, formally tied pairs 
communicated using more media, and at much higher frequencies than other pairs. The 
higher use of media is in agreement with expectations that pairs in more well-developed 
relations will have the facility to communicate via many media. 
7.1.1.3. Multiplexity of media use 
Since few pairs used any of the telephone, fax or videoconference to communicate, few 
pairs used more than three media. However, across the work ties, formally tied pairs were 
most likely to use four or more media: 24% of formally tied pairs used over three media, 
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compared to 8% of informally tied pairs, and 5% of non-working pairs (see Table 7-4). 
Correspondingly, more non-working and informally tied pairs were included in the lower 
levels of multiplexity: 60% of non-working pairs used only one medium, versus 23% for 
informally tied pairs, and 13% for formally tied pairs. This distribution of media use is 
consistent with expectations based on the closeness of the work relation. 
Table 7-4: Number and percentage of pairs by media multiplexity and work tie 
Level of media Formal Informal Non-working All 
multiplexity n % n % n % n % 
1 10 13 55 23 36 60 101 27 
2 10 13 97 40 15 25 122 33 
3 39 50 70 29 6 10 115 30 
1-3 59 76 222 93 57 95 338 89 
4 13 17 16 6 3 5 32 9 
5 5 6 1 <1 0 0 6 2 
6 1 1 1 <1 0 0 2 1 
4-6 19 24 18 8 3 5 40 11 
All 78 100% 240 100% 60 100% 378 100% 
χ2=82.96, df=6, p<.01, Cramer's V=.33 (comparing 1-3 media links versus 4-6 links). 
7.1.1.4. Multiplexity and frequency of communication 
Communication frequency for each work tie increased per pair and per media link with 
the number of media used (see Figure 7-1, Table 7-5; see also Chapter 5 for the 
frequency of communication per media link across all pairs). GLM procedures were used 
to compare log frequency of communication per pair, and log frequency of 
communication per media link, by media multiplexity and work tie. Due to the small 
number of non-working pairs using more than two media, and the small number of pairs 
using more than four means of communication, the analyses compared only formally and 
informally tied pairs who used one to four media. 
 The overall test of log frequency of communication per pair by media 
multiplexity and work tie was significant and, as seen in previous analyses of pair 
communication rates and multiplexity, the model accounted for nearly half the observed 
variance (R2=.48; see Table 7-6). Also, as found for multiplexity of information exchange 
  
289 
relationships and work tie, significant main effects were found for multiplexity and for 
work tie, but the interaction was not significant (see Table 7-6). Thus, pairs in formal 
work ties increased their communication rates at different levels of multiplexity in a 
similar manner to informally tied pairs, although formally tied pairs communicated at 
higher rates across most levels of multiplexity. 
 The overall test of log communication rate per link by media multiplexity and 
work tie was also significant and accounted for 18% of the variance (see Table 7-7). The 
main effects for multiplexity and work tie were significant, and, unlike log 
communication rate per pair, the interaction of media multiplexity and work tie was also 
significant (see Table 7-7). The interaction is shown in Figure 7-2. Formally tied pairs 
showed a greater increase in communication per link from one to three media than did 
informally tied pairs, but the increase drops off at four media. Thus, formally tied pairs 
increased their communication rates per link more substantially across the first three 
levels of multiplexity than did informally tied pairs, but their rates converge at four media 
links. 
Figure 7-1: Median frequency of communication by media multiplexity and  
work tie 
A. Median frequency of communication per pair 
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B. Median frequency of communication per link 
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Table 7-5: Frequency of communication per pair and per link by media multiplexity 
and work tie 
A. Mean and median frequency of communication per pair  
Level of media Formal Informal Non-working 
multiplexity median mean median mean median mean 
1 9 29 5 16 4 14 
2 44 383 25 76 30 59 
3 384 550 96 211 145 179 
4 353 916 514 610 293 226 
5 2222 2680 314 314 - - 
6 1336 1336 9321 9321 - - 
 
B. Mean and median frequency of communication per link 
Level of media Formal Informal Non-working 
multiplexity median mean median mean median mean 
1 9 29 5 16 4 14 
2 14 191 7 38 12 30 
3 88 183 24 70 52 60 
4 52 229 52 153 40 57 
5 314 536 91 63 - - 
6 179 223 880 1554 - - 
Note: Numbers in italic indicate fewer than five pairs. 
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Figure 7-2: Mean log frequency of communication by media multiplexity and work tie 
A. Mean log frequency of communication per pair 
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B. Mean log frequency of communication per link 
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Table 7-6: GLM procedure comparing log frequency of communication per pair by 
media multiplexity (levels one to four only) and work tie (formal and 
informal only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model 7    507.67  72.52  39.70  .0001 
Error 302    551.67    1.83 
Corrected Total 309  1059.34 
 R-Square C.V. Root MSE Mean 
 .48 34.51  1.35 3.92 
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity 3 463.20 154.40  84.52  .0001 
Work tie 1   35.53   35.53  19.45  .0001 
Multiplexity x Work tie 3    8.94    2.98    1.63  .1821 
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Table 7-7: GLM procedure comparing log frequency of communication per link by 
media multiplexity (levels one to four) and work tie (formal and informal 
only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model    7   406.57 58.08  23.03  .0001 
Error 714 1800.41   2.52 
Corrected Total 721 2206.98 
 R-Square C.V. Root MSE Mean 
 .18 50.69  1.59 3.13 
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity    3   277.04   92.35  36.62  .0001 
Work tie    1   100.61 100.61 39.90  .0001 
Multiplexity x Work tie    3     28.91     9.64   3.82  .0098 
7.1.2. Summary 
As found for information exchange relationship, the work tie distinguished different 
patterns of media use. Formally tied pairs used more media on average (three media) and 
communicated more frequently per media link (median rate once a week) than informally 
tied or non-working pairs (two media and one medium respectively, at a median rate of 
once a month).  
 Formally tied pairs were also more likely to make use of the less frequently used 
media, the telephone, fax and videoconference, that were other pairs. Their use of more 
media is in agreement with expectations about pairs in a closer relation who have the 
ability to communicate effectively via different media. This may also reflect differences 
in the need to communicate, with formally tied pairs needing to maintain contact more 
than informally tied pairs in order to coordinate their work. High frequency 
communicators were also high media users, with the frequency of communication 
increasing significantly with the number of number of media used  
7.1.3. What Types of Media were Used by Pairs in Different Work Ties? 
Since aggregated values can obscures differences across media, this section examines 
differences in the types of media used by pairs in each work tie. The question of "what 
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types of media" is examined in the same manner as the question of "what types of 
relationships" in Chapter 6. First, the "average" behaviour of pairs in each type of work 
tie is described in terms of the percentage of pairs using each medium, and their 
frequency of communication via each medium. Second, media are examined by level of 
multiplexity to see whether pairs combine media in different ways. 
7.1.3.1. The six media 
Since few media links (less than 7%) involved the telephone, fax, and videoconference 
(see Table 7-8), statistical comparisons of media by work tie are restricted to the three 
main media: unscheduled meetings, scheduled meetings, and email. However, tables and 
figures present data for all six media. 
 Pairs in different work ties did differ significantly, even across these three media, 
in the number of links they maintained via each medium (see Figure 7-3, Table 7-8). 
Formally tied pairs made use of all three of the main media unscheduled meetings (94% 
of pairs), scheduled meetings (82%) and email (83%), whereas informally tied and non-
working pairs used face-to-face means of communication more than they used email. 
Formally tied pairs also made the most use of the remaining three media (9 to 15% of 
formally tied pairs maintained links via telephone, fax, and videoconference; see Table 7-
8, Figure 7-3).  
 The pattern of media use for formally tied pairs differed most from other pairs in 
the percentage of pairs maintaining links via email. Email was a much more important 
means of communication for formally tied pairs than it was for others, both in terms of 
the percentage of pairs using email, and the percentage of media links (see Figure 7-3).  
 Descriptions of Cerise from Cerise members indicated a culture in which email 
use was stressed. However, these results indicate that this is part of the work culture, not 
of the general group culture, i.e., it is only those strongly tied by work who show nearly 
  
294 
full use of the medium (i.e., 83% of formally tied pairs). This difference between the 
work and group culture in media use suggests that distinctions such as Gabarro's (1991) 
between work and social relations also have implications for media use: one profile for 
those working closely together, and one for more distant work pairs. In Cerise, scheduled 
meetings, which may not be optional and which may bring together many people at one 
time, may act to promote connections between formally and informally tied pairs. On the 
other hand, email shows two profiles: one, possibly non-optional use by those in formal 
ties, with use possibly dictated by those in authority; the second profile shows a more 
optional use of email by informally tied and non-working pairs.  
Figure 7-3: Percentage of pairs and links by medium and work tie 
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B. Percentage of links 
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Table 7-8: Number and percentage of pairs by medium and work tie 
 Formal Informal Non-working All 
 n % of 
78 
% of 
230 
n % of 
240 
% of 
534 
n % of 
60 
% of 
96 
n % of 
378 
% of 
860 
U 73 94 32 22
0 
92 41 45 75 47 338 89 39 
S 64 82 28 19
4 
88 36 37 62 39 295 78 34 
E 65 83 28 96 44 18 11 18 11 172 46 20 
T 12 15 5 16 7 3 3 5 3 31 8 4 
F 7 9 3 3 1 1 0 0 0 10 3 1 
V 9 12 4 5 2 1 0 0 0 14 4 2 
U=Unscheduled meeting; S=Scheduled meeting; E=Email; T=Telephone; F=Fax; V=Videoconference 
χ2 = 21.15, df=4, p<.01, Cramer's V=.12 (unscheduled, scheduled and email only) 
7.1.3.2. Frequency of communication 
Pairs in different work ties also communicated significantly differently via each of the 
three main media, with formally tied pairs communicating at higher rates via all three of 
the main media, and at particularly higher rates via scheduled meetings than other pairs 
(see Table 7-9, Figure 7-4). A GLM procedure was used to compare log frequency of 
communication per media link by medium and work tie. There was a significant main 
effect for work tie and for medium, and a significant interaction (see Table 7-10).  
 The interaction between work tie and medium shows that log communication 
rates per medium varied according to the type of work tie between the pairs, as it did for 
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information exchange relationships (see Chapter 6). Figure 7-4 shows the mean log 
communication rates: formal pairs, who communicated more frequently overall, 
communicated at equivalent rates via unscheduled and scheduled meetings, with 
marginally lower rates via email. On the other hand, informally tied and non-working 
pairs showed equivalent communication rates via unscheduled meetings and email, with 
lower rates via unscheduled meetings. Thus, formal pairs made greater use of scheduled 
meetings to accomplish their communications than did other pairs. 
Figure 7-4: Frequency of communication by medium and work tie 
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Table 7-9: Frequency of communication by medium and work tie 
 Formal (A)† Informal (B) Non-working (B) All 
 median mean  median mean  median mean  median mean  † 
U 107 309  30 111  12 48  36  145  (A) 
S 156 221  4 36  6 15  9  74  (B) 
E 52 205  16 102  24 27  24  136  (A) 
All 88 248 12 81 12 33 22 117  
T 15 144  11 70  24 37  12 95   
F 49 33  2 10  - - 21 26  
V 12 23  7 7  -  - 12 17  
All 61 227 12 79 12 33 19 114  
† Letters indicate significant differences in log frequency of communication as indicated by a Duncan 
Multiple Range test. Means with the same letter were not significantly different (see Table 7-10). 
Table 7-10: GLM procedure comparing log frequency of communication per media 
link (n=805) by work tie (formal, informal, non-working) and medium 
(unscheduled, scheduled, email) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model 8   515.72  64.46  24.84  .0001 
Error 796 2065.68    2.60  
Corrected Total 804 2581.40  
 R-Square C.V. Root MSE Mean 
 .20 50.50 1.61 3.19 
Source DF Type I SS Mean Square F Value  Pr > F 
Work tie 2 340.81 170.41 65.66  .0001 
Medium 2 129.79   64.89  25.01  .0001 
Work tie x Medium 4   45.12    11.28   4.35  .0018 
7.1.3.3. Combinations of media by multiplexity 
In Chapter 5 it was shown that few pairs maintained more than three media links. When 
pairs maintained one media link, it was likely to be a face-to-face link, with twice as 
many pairs maintaining that link via unscheduled meetings than scheduled meetings. In 
general, email links were present only for pairs who communicated via both unscheduled 
and scheduled meetings, and links via other media present only when face-to-face and 
email links were present. 
 Across work ties, this pattern is shown again for informally tied and non-working 
pairs (although the latter did not use more than four media), but formally tied pairs show 
a slightly different pattern.46 At one media link, formally tied pairs were most likely to 
                                                
46 The number of pairs per category were too few for statistical tests.  
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use unscheduled meetings, but at two and three links they made nearly equal use of 
unscheduled meetings, scheduled meetings, and email (see Table 7-11). Formally tied 
pairs also showed a more varied use of media at four links. While most informally tied 
(75%) and non-working pairs (100%) included the telephone as their fourth link, 46% of 
formally tied pairs included a telephone link, 39% a videoconference link, and 15% a fax 
link. 
Table 7-11: Number and percentage of pairs by medium, media multiplexity, and work 
tie 
I. Formally tied pairs 
 Level of media multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
 n % of 10 n % of 10 n % of 39 n % of 13 n % of 5 n % of 1 
U 8 80 7 70 39 100 13 100 5 100 1 100 
S 1 10 6 60 38 97 13 100 5 100 1 100 
E 1 10 7 70 38 97 13 100 5 100 1 100 
T       6 46 4 80 1 100 
F     1 3 2 15 4 80 1 100 
V     1 3 5 39 2 40 1 100 
All 10 100 20 200 117 300 52 400 25 500 6 600 
II. Informally tied pairs 
 Level of media multiplexity 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
 n % of 55 n % of 97 n % of 70 n % of 16 n % of 1 n % of 1 
U 36 66 96 99 70 100 16 100 1 100 1 100 
S 19 35 87 90 70 100 16 100 1 100 1 100 
E   9 9 69 99 16 100 1 100 1 100 
T   1 1 1 1 12 75 1 100 1 100 
F       1 6 1 100 1 100 
V   1 1   3 19   1 100 
All 55 100 194 200 210 300 64 400 5 500 6 600 
III. Non-working pairs 
 Level of media multiplexity 
 - 1 - - 2 - - 3 - - 4 - 
 n % of 36 n % of 15 n % of 6 n % of 3 
U 23 64 13 87 6 100 3 100 
S 13 36 15 87 6 100 3 100 
E   2 13 6 100 3 100 
T       3 100 
F         
V         
All 36 100 30 200 18 300 12 400 
Note: No non-working pairs used over 4 media. 
7.1.4. Summary of Work Ties and Media Use 
The three categories of work tie differed in multiplexity of media use as well as 
multiplexity of information exchange relationships. Compared to other pairs, formally 
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tied pairs used more media to communicate, showed a greater use of email to maintain 
links, and a greater use of scheduled meetings to communicate.  
 Formally tied pairs used an average of three media to communicate, and these 
were likely to be the three main media, unscheduled meetings, scheduled meetings and 
email. Formally tied pairs were also more likely to use more than three media than were 
other pairs, and to use the telephone, fax or videoconference than other pairs. Informally 
tied pairs used two media on average, usually unscheduled or scheduled meetings, with 
nearly half the pairs (44%) maintaining links via email. Non-working pairs generally 
maintained links via one medium only, and that was also most likely to be an 
unscheduled or scheduled face-to-face meeting, with one-fifth maintaining links via 
email (18%). 
 Formally tied pairs communicated more frequently overall, and showed an nearly 
equal log rate of communication via each of the three main media. Informally tied and 
non-working pairs communicated more frequently via unscheduled meetings and email 
than via scheduled meetings. 
 Thus, there is a different profile of media use for formally tied pairs than for other 
pairs. Formally tied pairs showed consistent and equal use of the three main media, and 
used the remaining three media more frequently than others. Their media use profile 
suggests that their need to keep in touch to coordinate work necessitates communicating 
using any and all means available. Among the three main media, formally tied pairs made 
greater use of email than other pairs to maintain links, and while communication rates via 
each of the three main media were higher by formally tied pairs than for other pairs, 
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formally tied pairs exchanged information more frequently using scheduled meetings 
than via other media. Thus, while showing a high communication rate via unscheduled 
meetings, formally tied pairs appear to have relied heavily on controlled, non-
spontaneous interactions to exchange information, ones that give pairs preparation time 
before information exchange. Such meetings can be one-to-one meetings between 
supervisor and supervisee, one-to-many scheduled classes, and many-to-many scheduled 
research meetings.  
 Informally tied and non-working pairs used more informal, unscheduled means of 
communication and did not reach the same frequency of communication or wide-spread 
use of media as the formally tied pairs. Perhaps because of the lack of urgency for 
communications among these pairs, they are able to wait until co-located, or until they 
run into each other to exchange information. 
 Research on interpersonal ties suggested that those who have well-developed 
relations will communicate more spontaneously (Gabarro, 1990). While there is evidence 
that a formal, i.e., close work tie leads to greater frequency of communication and greater 
frequency of unscheduled meetings, this does not seem to come at the expense of the 
non-spontaneous, scheduled meeting. In this work environment, formal work ties lead to 
increased use of both means of communication.  
7.2. FRIENDSHIP TIES AND MEDIA USE 
This section continues the evaluation of media use and interpersonal ties. The focus in 
this section is on the social relations maintained by Cerise pairs as demonstrated by their 
reported friendship tie. 
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7.2.1. How Many Media Were Used by Pairs in Each Friendship Tie? 
Questions of "how many media" are examined across friendship tie as they were across 
work ties. The number of media used, and the frequency of communication via each 
medium are compared across friendship ties.  
7.2.1.1. Mean number of media links 
As described in Chapter 6, friendship levels were reported as close friend (38), friend 
(172), acquaintances (115), or work-only (51). The four categories of friendship tie 
reflect significant differences in multiplexity of media use as they did for multiplexity of 
information exchange relationships. Of the 860 media links maintained by all 378 pairs, 
12% (107) were maintained by close friends, 45% (391) by friends, 25% (214) by 
acquaintances, 16% (139) by pairs who maintained a work-only tie, and the remainder (9) 
by pairs who did not report their level of friendship (see Table 7-12). The number of 
potential links that were actually maintained varied significantly by friendship tie (see 
Table 7-13).   
 Differences in media use across friendship ties are similar to differences found for 
information exchange relationships. Close friends and work-only pairs maintained 
significantly more media links, a mean of 2.8 and 2.7 (median 3) media links per pair 
(see Table 7-12). Friends maintained a mean of 2.3 media links (median 2) per pair, and 
acquaintances, 1.9 media links (median 2) per pair (see Table 7-12). The wider use of 
media appears to be related to the pair's desire (friendship) or need (work relation) to 
communicate. 
Table 7-12: Total number of media links by level of friendship 
 
 
Friendship  
tie 
Potential 
links: No. of 
pairs x no. of 
relationships 
Actual links  
(Percent of 
potential 
links) 
 
 
Mean number 
of media links  
Frequency of 
communication 
per pair 
median (mean) 
Frequency of 
communication 
per media link 
median (mean) 
Close Friend 38 x 6 = 228 107 (47) 2.8 (3) 374 (633) (A)† 105 (225) (A) 
Friend 172 x 6 =1032 391 (38) 2.3 (2) 45 (189) (B) 16 (83) (B) 
Acquaintance 115 x 6 = 690 214 (31) 1.9 (2) 12 (160) (C) 7 (86) (C) 
  
302 
Work-only 51 x 6 = 306 139 (45) 2.7 (3) 73 (261) (B) 25 (96) (B) 
All 378 x 6 = 2268 860 (38) 2.3 (2) 43 (259) 19 (114) 
Note: Data for friendship levels includes data for 376 pairs, i.e., excluding the two pairs for whom the 
 level of friendship tie was not reported. Totals include data all 378 pairs.  
† Letters indicate differences in log communication rates as determined by a Duncan Multiple Range test. 
Means with the same letter were not significantly different (for frequency per pair see the section on 
friendship ties in Chapter 6; for frequency per media link, see Table 7-14). 
Table 7-13: Number of media links maintained versus number not maintained by 
friendship tie 
 Close Friend Friend Acquaintance Work-only 
 n % n % n % n % 
Link 107 47 391 38 214 31 139 45 
No Link 121 53 641 62 476 69 167 55 
Total 228 100 1032 100 690 100 306 100 
χ2=29.183, df=3, p<.01, Cramer's V=.11 
7.2.1.2. Frequency of communication 
Pairs also differed significantly by friendship tie in the frequency of communication per 
media link, with close friends communicating more frequently than other pairs, and 
acquaintances least frequently. A one-way General Linear Model (GLM) procedure 
showed a significant difference across friendship ties in the log communication rate per 
media link (see Table 7-14). A Duncan multiple range test showed that close friends 
communicated significantly more frequently per media link than other pairs (median 
twice a week, and over four times a week on average via each medium; see Table 7-12). 
Friends and work-only pairs communicated at the same rate (median twice a month; 
mean 2.5 times a week), and acquaintances communicated least frequently (median once 
every two months; mean less than twice a week). 
Table 7-14: GLM procedure comparing log frequency of communication per media 
link by friendship tie 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Friendship tie  3   337.25  112.42   41.29  .0001 
Error  847 2306.29      2.72 
Corrected Total  850 2643.53 
 R-Square C.V. Root MSE Mean 
  .13 52.50 1.65 3.14 
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7.2.1.3. Multiplexity of media use 
Although few of the 378 pairs used more than three media, those who did tended to be 
close friends and work-only pairs rather than friends or acquaintances. A Chi-square test 
comparing the number of pairs using one to three media or more than three media by 
friendship tie was significant (see Table 7-15). Nearly one-third of close friends (29%) 
used over three media to communicate, compared to 18% of work-only pairs, 7% of 
friends, and 6% of acquaintances (see Table 7-15). Acquaintances were more likely to 
use only one medium than were other pairs: 44% of acquaintances used only one 
medium, compared to 23% and 24% of close friends and friends, and 12% of work-only 
pairs.  
 Thus, as found earlier for information exchange relationships, those with a greater 
desire or need to communicate, i.e., close friends and work-only pairs, tend to maintain 
more media links. Not only did they exchange more kinds of information, they also used 
more media to effect those communications. 
Table 7-15: Number and percentage of pairs by media multiplexity  
and friendship tie 
Level of media Close Friend Friend Acquaintance Work-only 
multiplexity n % n % n % n % 
1 3 23 41 24 51 44 6 12 
2 13 34 57 33 39 34 13 25 
3 11 29 62 36 18 16 23 45 
1-3 27 71 160 93 108 95 42 82 
4 10 26 10 6 4 3 8 16 
5 1 3 2 1 3 3 0 0 
6 0 0 0 0 0 0 1 2 
4-6 11 29 12 7 7 6 9 18 
All 38 100% 172 100% 115 100% 51 100% 
χ2=56.90, df=9, p<.01, Cramer's V=.23 (comparing 1-3 media links versus 4-6 links) 
7.2.1.4. Multiplexity and frequency of communication 
The frequency of communication per pair and per media link tends to increase with the 
number of media used across all levels of friendship (see Figure 7-5, Table 7-16). The 
exception appears to be close friends, for whom the communication rate among those 
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using four media was lower per pair and per link than among those using three media. 
Among these 10 pairs, communication rates via the telephone were lower than via the 
other three media. The median (and mean) rates of communication per year via each 
medium for these pairs were: unscheduled 292 (408), scheduled 77 (98), email 53 (110), 
telephone 44 (63). Since each of these pairs used the telephone, but at an infrequent rate, 
the communication rate per link was lowered at four media. Thus, although the telephone 
was added by all these close friend pairs, it was not added as a full communication 
partner. 
 A GLM procedure were used to compare log frequency of communication per 
pair and per media link by media multiplexity and friendship tie. Due to the small number 
of pairs using more than four means of communication, the analyses compared only pairs 
who used one to four media. In the same manner as for multiplexity and work tie, 
significant main effects were found per pair for multiplexity and for friendship tie, but the 
interaction was not significant (see Figure 7-9, Table 7-17). For log communication per 
link, the main effects were significant, and the interaction was significant (see Figure 7-9, 
Table 7-18). 
 Communication rates across friendship ties converge at four media, with the 
higher rate by close friends becoming more comparable to the rate by other pairs. While 
the type of friendship tie did not differentially affect communication rates by pairs at 
different levels of multiplexity, it did differentially affect communication rates per link 
because of differences in communication behaviour by close friends. 
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Figure 7-5: Frequency of communication per pair and per link by media multiplexity 
and friendship tie 
A. Median frequency of communication per pair 
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B. Median frequency of communication per media link 
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Table 7-16: Frequency of communication per pair and per media link by multiplexity 
and friendship tie 
A. Frequency of communication per pair 
Level of media Close Friend Friend Acquaintance Work-only 
multiplexity median mean median mean median mean median mean 
1 60 107 12 19 3 11 2 4 
2 211 299 28 93 16 64 17 31 
3 944 889 116 250 104 221 292 344 
4 610 778 248 920 201 430 346 456 
5 2264 2264 895 895 2222 3220 - - 
6 - - - - - - 1336 1336 
 
B. Frequency of communication per media link 
Level of media Close Friend Friend Acquaintance Work-only 
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multiplexity median mean median mean median mean median mean 
1 60 107 12 19 3 11 2 4 
2 74 150 12 47 6 32 5 16 
3 220 296 25 83 12 74 36 115 
4 85 195 40 230 19 108 39 114 
5 621 453 124 179 107 644 - - 
6 - - - - - - 179 223 
Note: Numbers in italic indicate fewer than five pairs.  
Figure 7-6: Mean log frequency of communication by media multiplexity and 
friendship tie 
A. Mean log frequency of communication per pair 
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B. Mean log frequency of communication per media link 
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Table 7-17: GLM procedure comparing log frequency of communication per pair by 
media multiplexity (one to four links) and friendship tie 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model 15   732.67  48.85  32.01  .0001 
Error 353   538.58  1.53 
Corrected Total 368 1271.25 
 R-Square C.V. Root MSE Mean 
  .58 33.12 1.24 3.73  
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity 3 609.59 203.20  133.18  .0001 
Friendship tie 3 103.43    34.48    22.60  .0001 
Multiplexity x Friendship tie 9   19.65     2.18     1.43  .1731 
Table 7-18: GLM procedure comparing log frequency of communication per media 
link by media multiplexity (one to four links) and friendship tie 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model   15    588.99  39.27  17.19  .0001 
Error 799  1824.99    2.28 
Corrected Total 814  2413.97 
 R-Square C.V. Root MSE Mean 
  .24 49.24 1.51 3.07  
Source DF Type I SS Mean Square F Value  Pr > F 
Multiplexity 3 337.00  112.33  49.18  .0001 
Friendship tie 3 210.99   70.33  30.79  .0001 
Multiplexity x Friendship tie 9   41.00     4.56    1.99  .0372 
7.2.1.5. Summary 
As found for information exchange relationship, the friendship tie distinguished different 
patterns of media use. Both close friends and those in work-only ties use more media 
(mean 2.9 and 2.7 media) than friends and acquaintances (mean 2.3 and 1.9 media). 
Close friends communicate much more frequently than others (median rate of over once a 
day per pair, and twice a week per media link). Friends and work-only pairs communicate 
at the same rate (one to two times a week per pair; one to two times a month per media 
link), and acquaintances communicate least frequently (once a month per pair; once every 
two months per media link). 
 Thus, as found for work ties, media use increases with increasing need and desire 
to communicate. The use of more media by close friends is also in agreement with 
expectations that pairs in a closer relation have the ability to communicate effectively via 
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different media. Similarly, the work-only pairs have well established work relations: as 
described in the previous chapter, these pairs have been in the department longer than 
other pairs (four to five years compared to two to three years for other pairs), long 
enough to have established well-defined work relations. Their media use also follows 
expectations that a more well-developed relation makes it easier for pairs to communicate 
effectively via more and different means of communication. 
 As seen in the previous section, high media users were also high frequency 
communicators, with the frequency of communication per pair and per media link 
increasing with the number of number of media used. However, close friends appear to 
be an exception to this general rule, with their communication rates leveling off at four 
media. 
7.2.2. What Types of Media were Used by Pairs in Different Friendship Ties? 
As in the section on work ties, this section examines differences in the types of media 
used by pairs in each friendship tie. First, the "average" behaviour of pairs in each type of 
friendship tie is examined in terms of the percentage of pairs using each medium, and 
their frequency of communication via each medium. Second, media are examined by 
level of multiplexity to see whether pairs combine media in different ways. 
7.2.2.1. The six media 
As described in the previous section, due to the small number of pairs using fax, 
telephone or videoconference, statistical comparisons are restricted to the three main 
media: unscheduled meetings, scheduled meetings, and email, but tables and figures 
present data for all six media. 
 Unlike results for work ties, and unlike the results for information exchange 
relationship across friendship ties, pairs in different friendship ties did not maintain 
significantly different numbers of links via each of the three main media (see Figure 7-7, 
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Table 7-19). Distributions of links across media were similar for each friendship tie, with 
the highest percentage of pairs in each friendship tie used unscheduled meetings 
(61-100%), followed by scheduled meetings (55-90%), and email (18-69%) (see Table 
7-19, Figure 7-7).  
 Of the remaining three media (not included in statistical tests), more close friends 
pairs used the telephone, 34% compared to 3-8% among other pairs, although as 
discussed earlier the telephone was used infrequently compared to the three main media. 
Work-only pairs maintained the highest number and percentage of videoconference links 
(12%). These pairs might have been involved in the development of the system, and 
might have used this medium as part of their work activities. 
Figure 7-7: Percentage of pairs by medium and friendship tie 
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B. Percentage of links 
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Table 7-19: Number and percentage of pairs and links by medium  
and friendship tie 
 Close Friend Friend Acquaintance Work only 
  
n 
% of 
38 
% of 
107 
 
n 
% of 
172 
% of 
391 
 
n 
% of 
152 
% of 
214 
 
n 
% of 
51 
% of 
139 
U 38 100 36 158 92 40 93 61 43 47 92 34 
S 31 82 29 133 77 34 83 55 39 46 90 33 
E 24 63 22 84 49 21 27 18 13 35 69 25 
T 13 34 12 9 5 2 4 3 2 4 8 3 
F 1 3 1 4 2 1 3 2 1 1 2 1 
V 0 0 0 3 2 1 4 3 2 6 12 4 
U=Unscheduled meeting; S=Scheduled meeting; E=Email; T=Telephone; F=Fax; V=Videoconference 
χ2=12.42, df=6, p=.053, Cramer's V=.09 (unscheduled, scheduled, and email only). 
7.2.2.2. Frequency of communication 
While communication by close friends and work-only pairs, and communication via 
unscheduled meetings or email were more frequent, no particular friendship level 
favoured the use of one of the three main media over another. A GLM procedure 
comparing log frequency of communication per media link by medium (three main media 
only) and friendship tie showed a significant main effect for level of friendship and for 
medium, but no significant interaction (see Figure 7-8, Table 7-20, Table 7-21). The lack 
of a significant interaction indicates that the friendship tie did not differentially affect 
communication rates via different media. This is a different result from that found for 
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friendship ties for information exchange relationship, where the type of friendship tie did 
affect communication rates across relationships.  
Figure 7-8: Frequency of communication by medium and friendship tie 
A. Median frequency of communication per media link 
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Table 7-20: Frequency of communication by medium and friendship tie 
 Close Friend (A)† Friend (C) Acquaintance (D) Work only (B)  
 median mean median mean median mean median mean † 
U 240 356 36 110 12 96 31 111 (A) 
S 64 155 12 56 2 37 20 116 (B) 
E 122 196 19 85 13 199 26 72 (A) 
All 3 157 248 18 86 6 85 27 103  
T 52 72 3 37 9 239 3 11  
F 49 49 27 27 12 9 52 52  
V - - 12 21 14 20 12 16  
All 6 105 225 16 83 7 86 25 96  
† Letters indicate significant differences in log frequency of communication as indicated by a Duncan 
Multiple Range test. Means with the same letter were not significantly different (see Table 7-21). 
Table 7-21: GLM procedure comparing log frequency of communication by medium 
(unscheduled, scheduled, email) and friendship tie (close friend, friend, 
acquaintance, work-only) 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model 11 498.56  45.32   17.68  .0001 
Error  787  2016.99   2.56  
Corrected Total  798  2515.55  
 R-Square C.V. Root MSE Mean 
  .20  50.47 1.60 3.17 
Source DF Type I SS Mean Square F Value  Pr > F 
Friendship tie 3 349.43  116.48 45.45  .0001 
Medium 2 125.34    62.67  24.45  .0001 
Friendship tie x Medium 6   23.79      3.97    1.55  .1599 
7.2.2.3. Combinations of media by multiplexity 
The types of media used at each level of multiplexity followed similar patterns for each 
friendship tie. While numbers were too few for statistical tests, some observations can be 
made by examining the combinations of media used by pairs in each friendship tie. When 
only one means of communication was used, pairs used face-to-face meetings, with close 
friends using unscheduled meetings only. Email was added as an option when two media 
were used, and added as a full third partner when three media were used. The telephone 
was added as the fourth medium, although those with closer ties, i.e., close friends and 
friends, tended to introduce the telephone at lower levels of multiplexity. The telephone 
was used more consistently by close friend pairs than by other levels of friendship: all 
close friend pairs used the telephone when four media were used. 
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 The use of videoconference appears to be independent of friendship tie and of 
level of multiplexity. One pair of friends included videoconference at two media links 
and one pair at four; one pair of acquaintances included videoconference at three media 
links, two at four, and one at five; five work-only pairs included videoconference at four 
links. This scatter of videoconferencing links may reflect a number of conditions relating 
to this new medium in Cerise. Since the system was under development, some members 
of Cerise were part of the development team, therefore, the scatter across friendships may 
reflect the array of friendships among the Cerise members who were actually involved in 
the development of the videoconferencing system. Since the system was only available in 
certain locations, availability and work ties determined who was connected via this 
medium.  
Table 7-22: Number and percentage of pairs by medium, media multiplexity and 
friendship tie 
I. Close Friend pairs (no pairs used over five media) 
 Level of media multiplexity 
 1 2 3 4 5 
 n % of 3 n % of 13 n % of 11 n % of 10 n % of 1 
U 3 100 13 50 11 100 10 100 1 100 
S   10 77 10 91 10 100 1 100 
E   2 15 11 100 10 100 1 100 
T   1 8 1 9 10 100 1 100 
F         1 100 
V           
All 3 100 26 200 33 300 40 400 5 500 
 
II. Friend pairs (no pairs used over five media) 
 Level of media multiplexity 
 1 2 3 4 5 
 n % of 41 n % of 57 n % of 62 n % of 10 n % of 2 
U 29 71 55 63 62 100 10 100 2 100 
S 12 29 47 82 62 100 10 100 2 100 
E   11 19 61 98 10 100 2 100 
T     1 2 6 60 2 100 
F       3 30 1 50 
V   1 2   1 10 1 50 
All 41 100 114 200 186 300 40 400 10 500 
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III. Acquaintance pairs (no pairs used over five media) 
 Level of media multiplexity 
 1 2 3 4 5 
 n % of 51 n % of 39 n % of 18 n % of 4 n % of 3 
U 31 61 37 95 18 100 4 100 3 100 
S 20 39 38 97 18 100 4 100 3 100 
E   3 8 17 94 4 100 3 100 
T       2 50 2 67 
F         3 100 
V     1 6 2 50 1 33 
All 51 100 78 200 54 300 16 400 15 500 
 
IV. Work-only pairs 
 Level of media multiplexity 
 1 2 3 4 5 6 
 n % of 6 n % of 13 n % of 23 n % of 8 n % of 0 n % of 1 
U 4 67 11 85 23 100 8 100   1 100 
S 1 17 13 100 23 100 8 100   1 100 
E 1 17 2 15 23 100 8 100   1 100 
T       3 38   1 100 
F           1 100 
V       5 63   1 100 
All 6 100 26 200 69 300 32 400 0 - 6 600 
7.2.3. Summary of Friendship Ties and Media Use 
While pairs in close friend ties and work-only ties used more media to communicate and 
communicated more frequently than friends and acquaintances, pairs in different 
friendship ties did not make different use of media. They did not favoured one medium 
over another for maintaining links, nor did pairs in one type of friendship tie 
communicate more frequently via one of three main media than another.  
 These results differ from those found for work ties, among whom formal pairs 
made more use of email to maintain links, and more frequent use of scheduled meetings, 
than did informally tied or non-working pairs. Thus, while work tie played a role in 
determining which media were used, and how frequently, friendship tie did not. 
Friendship continues to affect quantity of communication, but not mode of 
communication. 
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7.3. STATUS AND MEDIA USE 
This section continues the evaluation of media use and interpersonal ties by examining 
the effect of organizational status on media use. Just as status can affect what information 
is conveyed from and to whom because of authority relations, e.g., from employers to 
employees, status can affect what media are used. Those in authority may dictate the use 
of one kind of medium over another. This may be accomplished by directive (as in the 
organization studied by Markus, 1994b), or it may be accomplished by social or group 
norms relating to the appropriateness of communicating via particular media with 
superiors or with subordinates.  
 As in the earlier section on status and information exchange relationships, status 
and media links are examined both by the status of the respondent, and by the status of 
the respondent and correspondent.  
7.3.1. How Many Media Were Used by Pairs with Respondents in Each Status? 
7.3.1.1. Mean number of media links 
Faculty used more media to maintain links with each of their correspondents than did 
employees or students. They maintained 59% of all possible media links for a mean of 
3.5 (median 3) media per pair, compared to 2.1 and 2.2 (median 2) for employee and 
student respondents (see Table 7-23). The number of potential links that were actually 
maintained varied significantly by respondent status (see Table 7-24). Thus, just as found 
for information exchange relationships, faculty maintained more multiplex ties than other 
pairs. 
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Table 7-23: Total number of media links maintained by status of respondent 
 
 
 
Status: 
 
Potential links: 
Actual number of 
pairs x 6 
 
Actual links  
(Percent of 
potential links) 
Mean  
(median) number 
of media links 
per pair 
Frequency of 
communication  
per pair 
median (mean) 
Frequency of 
communication 
per media link 
median (mean) 
E 62 x 6 = 372 129 (35) 2.1 (2) 36 (207) (B)† 24 (100) (B) 
F 29 x 6 = 174 102 (59) 3.5 (3) 625 (1410) (A) 196 (401) (A) 
S 287 x 6 = 1722 629 (37) 2.2 (2) 27 (153) (B) 12 (70) (B) 
All 378 x 6 = 2268 860 (38) 2.3 (2) 43 (260) 19 (114) 
† Letters indicate differences in log communication rates as determined by a Duncan multiple range test. 
Means with the same letter were not significantly different (for frequency per pair the section on status ties 
and information exchange relationships; for frequency per media link, see Table 7-25) . 
Table 7-24: Number of media links maintained versus number not maintained by 
status of respondent 
 Employee Faculty Student 
 n % n % n % 
Link 129 35 102 59 629 37 
No Link 243 65 72 41 1093 63 
Total 372 100 174 100 1722 100 
χ2=34.75, df=2, p<.01, Cramer's V=.12 
7.3.1.2. Frequency of communication 
Pairs also differed significantly by the status of respondent in the frequency of 
communication per media link. A General Linear Model (GLM) procedure comparing 
log frequency of communication by status was significant (see Table 7-25). A Duncan 
multiple range test showed that pairs with a faculty respondent communicated 
significantly more frequently per media link than employees or students. Faculty 
communicated at a median rate of four times a week via each medium with each of their 
correspondents (median 196 times a year, mean 401), approximately four times as 
frequently as employees (median 24, mean 100 times a year) and three times as 
frequency as students (median 12, mean 70 times a year; see Table 7-23).  
Table 7-25: GLM procedure comparing log frequency of communication per media 
link by status of respondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Status    2   299.94 149.97 52.94 .0001 
Error 857 2427.83    2.83 
Corrected Total 859 2727.77 
 R-Square C.V. Root MSE Mean 
 .11 53.23 1.68 3.16 
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7.3.1.3. Multiplexity of media use 
In the earlier section on status and information exchange relationships, it was shown that 
faculty maintained "all or nothing" ties, with a basic level of multiplexity of three 
relationships, while employees and students reported ties based on as few as one 
relationship. Faculty maintained a similar profile with respect to media multiplexity. 
Faculty not only included at least three information exchange relationships in their ties, 
they also included three media.  
 No pairs with a faculty respondent used one medium only and only 3% 
maintained ties via two media, whereas, 55% used three media and 31% used four media 
to maintain ties (see Table 7-26). Employees and students, on the other hand, maintained 
90% of their ties using three or fewer media.  
Table 7-26: Number and percentage of pairs by media multiplexity and status of 
respondent 
Level of media Employee Faculty Student 
multiplexity n % n % n % 
1 22 35 0 0 79 28 
2 21 34 1 3 100 35 
3 13 21 16 55 86 30 
1-3 56 90 17 59 265 92 
4 4 6 9 31 19 7 
5 2 3 2 3 2 1 
6 0 0 1 2 1 <1 
4-6 6 10 12 41 22 8 
All 62 100% 29 100% 287 100% 
7.3.1.4. Multiplexity and frequency of communication 
Statistical tests were not run comparing frequency of communication by multiplexity and 
status because the number of pairs for many of the levels of multiplexity were too few 
(see Table 7-26). However, it can be seen that, as found previously, the frequency of 
communication increases with increasing media multiplexity, and that frequency appears 
to increase more both per pair and per link for faculty than for other statuses (see Table 
7-27).  
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Table 7-27: Frequency of communication per pair and per link by multiplexity and 
status of respondent 
A. Frequency of communication per pair 
Level of media Employee Faculty Student 
multiplexity median mean median mean median mean 
1 12 15 - - 4 17 
2 50 238 52 52 18 70 
3 206 374 447 661 113 254 
4 138 201 965 1289 327 523 
5 930 930 4674 4674 1254 1254 
6 - - 9321 9321 1336 1336 
 
B. Frequency of communication per link 
Level of media Employee Faculty Student 
multiplexity median mean median mean median mean 
1 12 15 - - 4 17 
2 24 119 26 26 8 35 
3 24 125 140 220 26 85 
4 19 50 250 322 51 131 
5 105 186 711 935 124 251 
6 - - 880 1554 179 223 
Note: Numbers in italic indicate fewer than five pairs. 
7.3.2. How Many Media Were Used by Pairs with Respondents and 
Correspondents in Each Status? 
As described earlier, both members have a status and their joint statuses indicate whether 
the tie is a peer-to-peer tie, a superior-subordinate tie, or a subordinate-superior tie. As 
for information exchange relationships, the combination of respondent and correspondent 
status may affect what media pairs use with whom. This section examines differences in 
media use by the status of both members of the pair. The mean number of media links 
and the frequency of communication across status combinations are examined. Media 
multiplexity could not be examined across respondent-correspondent combinations 
because the number of pairs per category became too few for a meaningful examination. 
7.3.2.1. Mean number of media links 
Faculty use more media to communicate with correspondents of each status, and others 
also use more media to communicate with faculty (see Table 7-28). The number of 
potential links that were actually maintained varied significantly across status 
combinations (see Table 7-29).  
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 Faculty use more media to communicate with other faculty and employees than 
with students. They used a mean of 3.8 media links (median 3.5) with faculty, 3.7 
(median 4) with employees, and 3.3 with students (see Table 7-28).  
 Employees and students both used more media with faculty than with others. 
Employees used a mean of 2.9 (median 3) media links with faculty compared to 1.9 
(median 2) with both students and other employees. Students used 2.7 (median 3) media 
links with faculty, compared to 2.2 and 2.1 (median 2) with employees and other 
students. 
 Thus, as shown earlier for information exchange relationship links, 
communication links are faculty-centred: Cerise members not only maintained more 
information exchange relationship links with faculty, they maintained these relationships 
through more media. 
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Table 7-28: Total number of media links maintained by status of respondent and 
correspondent 
 
 
 
Status: 
 
Potential links: 
Actual number of 
pairs x 6 
 
Actual links  
(Percent of 
potential links*) 
 
 
Mean number 
of media links 
Frequency of 
communication  
per pair: 
median (mean) 
Frequency of 
communication 
per media link: 
median (mean) 
EE 12 x 6 = 72 23 (32) 1.9 (2) 105 (255) (CB†)  52 (133) (C) 
EF 12 x 6 = 72 35 (49) 2.9 (3) 154 (591) (B)  24 (203) (C) 
ES 38 x 6 = 228 71 (31) 1.9 (2) 27 (71) (C)  12 (38) (D) 
FE 7 x 6 = 42 26 (62) 3.7 (4) 1157 (2016) (A)  345 (543) (A) 
FF 6 x 6 = 36 23 (64) 3.8 (3.5) 872 (2131) (A)  231 (556)  (AB) 
FS 16 x 6 = 96 53 (55) 3.3 (3) 447 (875) (A)  156 (264)  (B) 
SE 44 x 6 = 264 98 (37) 2.2 (2) 82 (237) (CB)  25 (107)  (CD) 
SF 41 x 6 = 246 109 (44) 2.7 (3) 49 (298) (CB)  31 (112)  (CD) 
SS 202 x 6 = 1212 422 (35) 2.1 (2) 17 (106) (C ) 12 (51)  (D) 
All 378 x 6 = 2268 860 (38) 2.3 (2) 43 (259)   19 (114) 
Note: Status combinations list the status of the respondent first, followed by the status of the respondent, 
e.g., data for an SF pair is data from a student respondent about their communications with a 
faculty member. 
 † Letters indicate differences in log communication rates as determined by a Duncan multiple 
range test. Means with the same letter were not significantly different (for frequency per pair see 
the section on status ties in Chapter 6; for frequency per media link, see Table 7-30). 
Table 7-29: Number of media links maintained versus number not maintained by 
status of respondent and correspondent 
 Employee-Employee Employee-Faculty Employee-Student 
 n % n % n % 
Link 23 32 35 49 71 31 
No Link 49 68 37 51 157 69 
Total 72 100 72 100 228 100 
 
 Faculty-Employee Faculty-Faculty Faculty-Student 
 n % n % n % 
Link 26 62 23 64 53 55 
No Link 16 38 13 36 43 45 
Total 42 100 36 100 96 100 
 
 Student-Employee Student-Faculty Student-Student 
 n % n % n % 
Link 98 37 109 44 422 35 
No Link 166 63 137 56 790 65 
Total 264 100 246 100 1212 100 
χ2=51.10, df=8, p<.01, Cramer's V=.15 
7.3.2.2. Frequency of communication  
Faculty and those communicating with faculty had the highest communication rates. A 
GLM procedure, comparing log communication frequency per media links by status 
combination was significant (see Table 7-30). Duncan multiple range tests showed that 
communication rates were highest for each status combination when the correspondent 
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was an employee or faculty member, and lowest when the correspondent was a student. 
This held across all respondent statuses (see Table 7-28). 
Table 7-30: GLM procedure comparing log frequency of communication per media 
link by status of respondent and correspondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  8 413.53 51.69 19.01 .0001 
Error 851 2314.24  2.72 
Corrected Total  859 2727.77 
 R-Square C.V. Root MSE Mean 
 .15 52.15 1.64 3.16 
 Thus, as found for information exchange relationships, communication in Cerise 
was faculty oriented. Ties by and with faculty were maintained through more media, and 
at higher communication rates that ties by or with employees or students. Moreover, pairs 
with a faculty respondent communicated much more frequently than other pairs via each 
medium they used. Thus, faculty influence not only what pairs communicate about in the 
Cerise environment, but also how many media others are likely to use to communicate 
with them. When those in authority, such as the faculty members in Cerise, use more 
media to communicate, others follow. Thus, the faculty members can be seen to influence 
the overall use of media in Cerise. 
7.3.3. What Types of Media Were Used by Pairs with Respondents in Each Status 
7.3.3.1. The six media 
As described in the previous sections, since few pairs reported using the telephone, fax, 
or videoconferencing, statistical comparisons of media use were restricted to the three 
main media, but tables and figures present data for all six media. 
 In the earlier section on information exchange relationships it was shown that 
there were no differences in the types of relationships maintained by respondents of 
different statuses. Similarly, among the three main media, there were no significant 
differences in the types of media used to maintain links by respondents of different 
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statuses (see Table 7-31). Of the remaining three media, students showed the lowest use, 
with only 1-7% of pairs with a student respondent using any of these three media, 
compared to 2-11% for employee respondents, and 14-24% for faculty respondents (see 
Table 7-31, Figure 7-9). 
Figure 7-9: Percentage of pairs by medium and status of respondent 
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Table 7-31: Number and percentage of media links by medium and status of 
respondent 
 Employee Faculty Student 
 n % of 62 n % of 29 n % of 287 
U 57 92 29 100 252 87 
S 40 65 29 100 226 79 
E 21 34 28 97 123 43 
T 7 11 4 14 20 7 
F 1 2 5 17 4 1 
V 3 5 7 24 4 1 
U=Unscheduled meeting; S=Scheduled meeting; E=Email; T=Telephone; F=Fax; V=Videoconference 
χ2 (U, S, E) = 9.09, df=4, p=.06, Cramer's V=.08 
7.3.3.2. Frequency of communication 
In the earlier section on information exchange relationships it was shown that while the 
status of the respondent did not affect the types of relationships pairs maintained, status 
did differentially affect the frequency of communication. This was not the case for 
communication via the three main media. A GLM procedure comparing log frequency of 
communication by status of respondent and medium showed significant main effects for 
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status and for medium, but no significant interaction (see Table 7-33, Figure 7-10 and 
Table 7-32). Faculty communicated more frequently via all media than did employees or 
students, and all pairs communicated more frequency via unscheduled meetings and 
email than via scheduled meetings. However, the status of the respondent did not 
differentially affect communication rates per medium. Thus, just as found for friendship 
ties, but not as found for work ties, respondents of different statuses did not favour one of 
the three main media over another for communication.  
Figure 7-10: Frequency of communication by medium and status of respondent 
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Table 7-32: Frequency of communication by medium and status of respondent 
 Employee (B)† Faculty (A) Student (B)  
 median mean median mean median mean † 
U 30 144 256 555 29 98 A 
S 12 48 282 304 6 49 B 
E 29 108 180 502 16 58 A 
All 3 24 105 256 453 13 71  
T 14 55 362 416 6 46  
F 1 1 28 31 26 26  
V 4 19 12 17 5 16  
All 6 24 100 196 401 12 70  
U=Unscheduled meeting; S=Scheduled meeting; E=Email; T=Telephone; F=Fax; V=Videoconference 
† Letters indicate significant differences in log frequency of communication per media link as indicated by 
a Duncan Multiple Range test. Means with the same letter were not significantly different (see Table 7-33). 
Table 7-33: GLM procedure comparing log frequency of communication by medium 
and status of respondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  8 482.40  60.30  22.87 .0001 
Error 796 2099.00  2.64  
Corrected Total  804 2581.40  
 R-Square C.V. Root MSE Mean 
 .19  50.90 1.62 3.19 
Source DF Type I SS Mean Square F Value  Pr > F 
Status 2 332.04  166.02  62.96 .0001 
Medium 2 133.29 66.65  25.27 .0001 
Status x Medium 4  17.07   4.27  1.62 .1677 
 
7.3.4. What Types of Media Were Used by Pairs with Respondents and 
Correspondents in Each Status? 
7.3.4.1. The six media 
In a similar manner as for status of respondent, the status of the respondent and 
correspondent did not significantly affect the number of links maintained via each of the 
three main media (see Table 7-34).  
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Table 7-34: Number and percentage of media links by medium and status of 
respondent and correspondent 
 Employee-Employee Employee-Faculty Employee-Student 
 n % of 12 n % of 12 n % of 38 
U 11 92 12 100 34 89 
S 7 58 7 58 26 68 
E 4 33 8 66 9 24 
T 1 8 4 33 2 5 
F 0 - 1 8 0 - 
V 0 - 3 25 0 - 
 
 Faculty-Employee Faculty-Faculty Faculty-Student 
 n % of 7 n % of 6 n % of 16 
U 7 100 6 100 16 100 
S 7 100 6 100 16 100 
E 7 100 6 100 15 94 
T 1 14 2 33 1 6 
F 1 14 1 17 3 19 
V 3 43 2 33 2 13 
 
 Student-Employee Student-Faculty Student-Student 
 n % of 44 n % of 41 n % of 202 
U 42 95 30 73 180 89 
S 30 68 38 93 158 78 
E 24 55 29 71 70 35 
T 1 2 7 17 12 6 
F 0 - 3 7 1 <1 
V 1 2 2 5 1 <1 
U=Unscheduled meeting; S=Scheduled meeting; E=Email; T=Telephone; F=Fax; V=Videoconference 
χ2=24.16, df=16, p=.09, Cramer's V=.12 
7.3.4.2. Frequency of communication 
The frequency of communication per medium was not differentially affected by the status 
of the respondent and correspondent, just as it was not differentially affected by the status 
of the respondent alone. A GLM procedure comparing log frequency of communication 
by status of respondent and correspondent and by medium again showed significant main 
effects for status and for medium, but no significant interaction (see Table 7-36 and Table 
7-35).  
 Pairs with faculty as respondents or correspondents showed higher frequencies of 
communication than other pairs; and pairs with students as respondents or correspondents 
communicated less frequently than other pairs. Again, as noted above, pairs 
communicated more frequently via unscheduled meetings and email than via scheduled 
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meetings. However, the status of the respondent and correspondent did not differentially 
affect communication rates per medium.  
Table 7-35: Frequency of communication per media link by medium and status of 
respondent and correspondent 
I. Employee Respondents 
 Employee-Employee Employee-Faculty Employee-Student 
 median mean median mean median mean 
U 107 167 66 378 24 55 
S 13 114 18 89 8 19 
E 62 94 104 194 24 37 
T 52 52 18 79 9 9 
F - - 1 1 - - 
V - - 4 19 - - 
 
II. Faculty Respondents 
 Faculty-Employee Faculty-Faculty Faculty-Student 
 median mean median mean median mean 
U 468 892 368 871 138 289 
S 295 218 166 302 285 343 
E 388 761 296 831 64 249 
T 936 936 362 362 2 2 
F 13 13 28 28 52 39 
V 13 24 7 7 12 18 
- continued-  
 
III. Student Respondents 
 Student-Employee Student-Faculty Student-Student 
 median mean median mean median mean 
U 77 168 49 143 22 74 
S 53 53 31 134 4 28 
E 24 74 28 76 12 45 
T 6 6 5 70 7 35 
F - - 49 34 2 2 
V 7 7 27 27 2 2 
U=Unscheduled meeting; S=Scheduled meeting; E=Email; T=Telephone; F=Fax; V=Videoconference 
Note: Numbers in italic indicate fewer than five pairs. 
Table 7-36: GLM procedure comparing log frequency of communication per media 
link by medium and status of respondent and correspondent 
Source DF Sum of Squares Mean Square F Value  Pr > F 
Model  26   638.08 24.54 9.83 .0001 
Error 778 1943.32   2.50  
Corrected Total 804 2581.40 
 R-Square C.V. Root MSE Mean 
 .25 49.54 1.58 3.19 
Source DF Type I SS Mean Square F Value  Pr > F 
Status tie 8 458.61 57.33  22.95 .0001 
Medium 2 135.80 67.90 27.18 .0001 
Status Tie x Medium 16   43.67    2.73   1.09 .3574 
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7.3.5. Summary 
Among the three main media, neither faculty, employees nor students showed a 
preference for the use of one medium over another to maintain ties with others. As well, 
although communication rates did differ across statuses (with faculty communicating 
more frequently than others), and across media (with more frequent communication via 
unscheduled meetings and email), status did not differentially affect the frequency of 
communication via each medium. Faculty, employees and students each communicated 
most frequently via unscheduled meetings and email, and most infrequently via 
scheduled meetings. 
 Since these results differ from those found for work ties, it can be seen that a 
priori labelling of work relations based on status does not reveal the same picture of 
Cerise interactions as does the empirically measured work tie. Differences were found 
across work ties: more formal work pairs used email to maintain more media links, and 
communicated more frequently via scheduled meetings that did informally tied or non-
working pairs. Although the formal work category included a lot of faculty respondents, 
differences were not found by status.  
 This supports the notion that the work tie is more important in differentiating 
communication patterns in Cerise than status categorizations. Differences that are 
obscured in status designations become more evident when actual work ties are 
measured.  
 This suggests that in any examination of communication patterns, the empirically 
measured relational work tie reveals more about such patterns than does the externally 
observed status of respondent and correspondent. As network analysts have reiterated, 
relationships that exist between actors must be examined before labelling them as a 
group, not after. Only then does the label "group" become a meaningful construct, one 
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that can be used to predict behaviours of others classifiable into the same group (Bates & 
Peacock, 1989; Wellman, 1988; Wellman, in press). 
7.3.6. Combinations of information exchange relationships 
This section examines media multiplexity only by the status of the respondent. The 
number of pairs per category became too few for meaningful examination when results 
were categorized by status of respondent and correspondent. 
 Just as described for information exchange relationships, faculty showed a 
different pattern of interaction with others in Cerise. When an individual was included in 
a faculty member's network, they were not only immediately included in more 
relationships, they were also included in more means of communication. These were not 
just face-to-face meetings: 97% of faculty ties included the use of three or more media. 
Because faculty are in a position of authority, their communication behaviour is likely to 
draw others in to the use of different means of communication. In thzis way, faculty act 
as the leaders in encouraging the use of mediated communication. This may occur in 
Cerise for several reasons. First, faculty may use mediated communication in order to set 
an example for the use of CMC technologies which are so important in the research 
aspects of Cerise, e.g., the videoconferencing system among researchers using the 
system, or email for newcomers to Cerise. Note that at four media links, faculty added 
videoconferencing with 56% of their correspondents, while students and employees 
added the telephone (see Table 7-37). Thus, faculty may lead the way in creating the 
critical mass necessary for the use of such technologies.  
 The second reason may be more related to schedules. Since faculty may often be 
involved in scheduled faculty meetings, classes, or meetings with supervisees, they may 
find that they need to maintain contact with others via asynchronous media such as email. 
Moreover, faculty may use mediated communications such as email to introduce Cerise 
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members to external information sources, e.g., by forwarding email messages from 
remote colleagues, or notices regarding conferences. Thus, faculty may act as 
technological gatekeepers, using email as the means to introduce different types of 
information to others in Cerise, and to forge networks that stretch beyond the Cerise 
environment. 
Table 7-37: Number and percentage of pairs by medium, media multiplexity, and 
status of  respondent 
I. Employee Respondents 
 - 1 - - 2 - - 3 - - 4 - - 5 - 
  
n 
% of 
22 
 
n 
% of 
21 
 
n 
% of 
13 
 
n 
% of 
4 
 
n 
% of 
2 
U 18 82 20 95 13 100 4 100 2 100 
S 4 18 18 86 12 92 4 100 2 100 
E   3 7 12 92 4 100 2 100 
T   1 2 1 8 3 75 2 100 
F         1 50 
V     1 8 1 25 1 50 
All 22 100 42 200 39 300 16 400 10 500 
Note: No employee respondents reported using more than five media. 
- continued - 
II. Faculty Respondents 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
0 
 
n 
% of 
2 
 
n 
% of 
16 
 
n 
% of 
9 
 
n 
% of 
2 
 
n 
% of 1 
U   1 50 16 100 9 100 2 100 1 100 
S   1 50 16 100 9 100 2 100 1 100 
E     16 100 9 100 2 100 1 100 
T       2 22 1 50 1 100 
F       2 22 2 100 1 100 
V       5 56 1 50 1 100 
All 0  2 200 48 300 36 400 10 500 6 600 
 
III. Student Respondents 
 - 1 - - 2 - - 3 - - 4 - - 5 - - 6 - 
  
n 
% of 
79 
 
n 
% of 
100 
 
n 
% of 
86 
 
n 
% of 
19 
 
n 
% of 
2 
 
n 
% of 1 
U 49 62 95 95 86 100 19 100 2 100 1 100 
S 29 37 89 89 86 100 19 100 2 100 1 100 
E 1 1 15 15 85 99 19 100 2 100 1 100 
T     1 1 16 84 2 100 1 100 
F       1 5 2 100 1 100 
V   1 1   2 11   1 100 
All 79 100 200 200 258 300 76 400 10 500 6 600 
U=Unscheduled meeting; S=Scheduled meeting; E=Email; T=Telephone; F=Fax; V=Videoconference 
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7.3.7. Summary of Status and Media Use 
Media use differed across statuses in the multiplexity of media use, but not in the types of 
media. Nor did status differentially affect the frequency of communication via different 
media. Faculty used more media to communicate, with 97% using three or more media, 
and faculty communicated more frequently via each medium than did other statuses. 
Their influence carries over to those who correspond with faculty, so that pairs with 
faculty as correspondents showed the second highest use of media and second highest 
frequency of communication via each medium. This demonstrates again that 
communication is faculty-centred in Cerise: communications by and with faculty were 
more frequent and encompassed more information exchange relationships, and more 
media than communication by other pairs. 
 The spread of faculty communication from face-to-face to mediated 
communications suggests that faculty acted as the leaders in creating and maintaining 
critical mass for the use of mediated communication. This may be due in part to their 
organizational position in a technology-centred environment where the culture 
encourages the use of the latest technology. Their position also promotes use of CMC 
because the culture expects faculty to be on the leading edge in the use of such 
technologies. Moreover, their active role in developing systems such as the 
videoconferencing system means that using such media constitutes part of their research. 
Thus, the use and promotion of CMC legitimates the mandate of the department and the 
goals of the faculty.  
 However, despite the faculty's greater use of mediated communication, the 
difference between faculty and other statuses is one of quantity of media used rather than 
the type of media used. All pairs tended to make use of the same media to the same 
extent and to differ similarly across media in their frequency of communication. The 
status of the respondent and/or correspondent did not differentially affect either the type 
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of media used or the frequency of communication via any particular medium. This 
suggests that differences in communication behaviour by faculty result from the quantity 
of their communications rather than from a preference for one medium over another. 
 It should not be surprising that across a set of communicating pairs, profiles of 
media use are the same. If pairs are to communicate, they must make use of the same 
means of communicating or messages will be lost. Such is the case when critical mass is 
not present and email messages go unread, and phone calls are not returned. The lack of 
differences in media use across Cerise statuses shows that critical mass does exist, and 
that messages communicated via any of the three main means of communication are both 
delivered and received. 
7.4. WORK, FRIENDSHIP, STATUS AND MEDIA USE 
Analyses in the previous sections have shown that work, friendship ties, and status affect 
the number of media used, but not the type nor the frequency of communication via 
particular media. These results are also shown in the following series of regression 
analyses for multiplexity of media links, and frequency of communication per media link. 
As in Chapter 6, dummy variables were used for work tie (formal, informal), friendship 
tie (close friend, friend, acquaintance), status of respondent (faculty, student) and status 
of the correspondent (faculty, student). 
7.4.1. Multiplexity 
The best model for multiplexity of media use accounts for 30% of the variance (see Table 
7-38). The presence of a faculty respondent (9% of variance) or correspondent (3%), a 
work tie either formal (5%) or informal (4%), and a close friendship (5%) each act to 
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increase multiplexity.47 Presence of an acquaintance tie acts to decrease multiplexity 
(3%). Thus, as demonstrated throughout this chapter, one type of tie does not exclusively 
affect media multiplexity, with each aspect of a pair's tie contributing to the final number 
of media used. 
Table 7-38: Regression for multiplexity of media use (n=378) 
  
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept  1.68  0.00  
Work tie Formal  0.74  0.29  0.05  
 Informal  0.51  0.24  0.04  
Friendship tie Close friend  0.66  0.19  0.05  
 Friend ns ns ns 
 Acquaintance -0.34  -0.15  0.03  
Status of Respondent Faculty  1.14  0.29  0.09  
 Student ns ns ns 
Status of Correspondent Faculty  0.47 0.16  0.03  
 Student ns ns ns 
R2=.30, p<.01; all variables significant at p<.05 
7.4.2. Frequency of Communication 
Unlike results for multiplexity, one type of tie, a close friendship, best predicts 
communication frequency per media link in Cerise. Regression models show that a close 
friendship is by far the best predictor of communication frequency per media link 
(accounting for 30% of variance; see Table 7-39) as it was for communication frequency 
per pair and per information exchange link. In addition to close friendship, 
communication rates per media link are increased by the presence of a faculty respondent 
(8%), a formal work tie (6%), and a friendship (5%), and communication rates decrease 
with a student respondent (2%) or correspondent (5%).  
                                                
47 As noted in Chapter 6, faculty status as respondent and as correspondent shows a correlation of .39 and 
.43 with formal work tie (see Table 6-56). This suggests that more parsimonious regression models for this 
data might include only formal work tie, close friendship, and informal work tie. 
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Table 7-39: Regression for log frequency of communication per media link (n=378) 
  
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 2.98 0.00  
Work tie Formal 1.14 0.29 0.06 
 Informal ns ns ns 
Friendship tie Close friend 2.69 0.51 0.30 
 Friend 0.56 0.18 0.05 
 Acquaintance ns ns ns 
Status of Respondent Faculty 1.63 0.27 0.08 
 Student -0.50 -0.13 0.02 
Status of Correspondent Faculty ns ns ns 
 Student -0.71 -0.21 0.05 
R2=.47, p<.01; all variables significant at p<.05 
7.4.3. Frequency of Communication per Medium 
A series of regression analyses show the impact of each type of interpersonal tie on 
frequency of communication via unscheduled meetings, scheduled meetings and email. 
The single best predictor of communication frequency via each medium is a close 
friendship (25%, 27%, and 24% of variance for unscheduled meetings, scheduled 
meetings and email) as it was for overall communication per media link. However, a 
formal work tie is also an important predictor of communication frequency, but only for 
scheduled meetings. Thus, as seen earlier in this chapter, the type of work tie does affect 
the use of media, with a formal tie increasing the use of scheduled meetings. Other 
factors that affect communication frequencies are a friendship, a formal work tie and a 
faculty respondent, each of which increase communication. Student status again has a 
negative effect of communication frequency, particularly via email. 
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Table 7-40: Regression for log frequency of communication for unscheduled 
meetings, scheduled meetings and email 
Unscheduled Meeting 
(n=338) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 3.61 0.00  
Work tie Formal 0.49 0.12 0.02 
 Informal ns ns ns 
Friendship tie Close friend 2.72 0.50 0.25 
 Friend 0.59 0.17 0.04 
 Acquaintance ns ns ns 
Status of Respondent Faculty 1.46 0.24 0.05 
 Student    
Status of Correspondent Faculty ns ns ns 
 Student -0.83 -0.23 0.06 
R2= .36, p<.01; all variables significant at p<.05 
Scheduled Meeting 
(n=295) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 2.18 0.00 . 
Work tie Formal 1.73 0.40 0.19 
 Informal ns ns ns 
Friendship tie Close friend 2.62 0.46 0.27 
 Friend 0.63 0.18 0.05 
 Acquaintance ns ns ns 
Status of Respondent Faculty 1.61 0.27 0.08 
 Student ns ns ns 
Status of Correspondent Faculty ns ns ns 
 Student -0.43 -0.11 0.02 
R2= .52, p<.01; all variables significant at p<.05 
 
Email (n=172) 
 
Variable 
Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 3.33 0.00  
Work tie Formal 0.54 0.15 0.03 
 Informal ns ns ns 
Friendship tie Close friend 2.59 0.50 0.24 
 Friend 0.58 0.16 0.03 
 Acquaintance ns ns ns 
Status of Respondent Faculty 1.52 0.31 0.07 
 Student -0.92 -0.23 0.04 
Status of Correspondent Faculty ns ns ns 
 Student -0.83 -0.23 0.07 
R2= .42, p<.01; all variables significant at p<.05 
7.5. SUMMARY OF MEDIA USE BY PAIR TIE 
Work tie, friendship tie, and status each distinguished different profiles of media use. 
However, these profiles were primarily differentiated by the quantity of media used 
rather than differences in which medium were used or how often. A more formal tie, a 
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closer friendship, and the presence of a faculty member in the pair (particularly as a 
respondent), the more media were used by the pair (see Table 7-41). 
Table 7-41: Summary of media use by pair tie 
 
 
Pair Tie: 
 
 
n 
 
Mean number of 
media used per pair 
Frequency of 
communication per 
pair (median) 
Frequency of 
communication per 
media link (median) 
Formal 78 3.0 317 61 
Informal 240 2.2 29 12 
Non-working 60 1.6 12 12 
Close Friend 38 2.8 374 105 
Friend 172 2.3 45 16 
Acquaintance 115 1.9 12 7 
Work-only 51 2.7 73 25 
Employee 62 2.1 36 24 
Faculty 29 3.5 625 196 
Student 287 2.2 27 12 
Employee -      
-Employee 12 1.9 105 52 
- Faculty 12 2.9 154 24 
- Student 38 1.9 27 12 
Faculty -      
-Employee 7 3.7 1157 345 
- Faculty 6 3.8 872 231 
- Student 16 3.3 447 156 
Student -      
-Employee 44 2.2 82 25 
- Faculty 41 2.7 49 31 
- Student 202 2.1 17 12 
All 378 2.3 43 19 
 Differences in the number of pairs using each medium were significant only 
across work ties. Across work ties, formally tied pairs used each medium equally, 
whereas informally tied and non-working pairs did not. Neither friendship tie nor status 
differentiated pairs in the types of media they used. Among the three most widely used 
media, all pairs used face-to-face unscheduled and scheduled meetings more than email.  
 Similarly, only work tie differentially affected the frequency of communication 
via each medium, with informally tied and non-working pairs showing differences, but 
formally tied pairs using each medium equally frequently. There were also no significant 
interactions for medium and friendship tie, status of respondent, or status of respondent 
and correspondent for frequency of communication. 
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 The research on interpersonal ties suggested that pairs are more able to use 
different modes of communication the more well-developed the relationship, and that 
their communication would be more spontaneous (Gabarro, 1990). The flatter profile of 
media use for formally tied pairs (which is also shown for pairs with faculty respondents) 
shows that pairs were able to use more means of communication when closely tied by 
work.  
 These results again support a group norms view of media use. Pairs are not using 
different media, but instead are choosing more of the available media, using each means 
more equally (see Table 7-42). The differences that are present across ties are attributable 
to a greater use of scheduled meetings. Work pairs make use of the accepted meeting 
structure of the organization to accomplish their work. They exercise the control needed 
to accomplish work by relying on a means of communication that gives them control over 
the timing of interactions. Although their media use profile suggests more of a need to 
control the timing of interactions than other pairs, it should not be forgotten that these 
pairs also made similar use of unscheduled meetings. Thus, while they made greater use 
of controlled interactions, they were also available and actively engaged in informal, 
unscheduled information exchange. Formal communications were present along with 
informal communications rather than as substitutes for them. 
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Table 7-42: Summary of types of media by pair tie 
Pair Tie: Types of Media Summary 
Formal - frequent use of all three main media*  
- greater use of scheduled meetings and email than 
informally tied and non-working pairs for 
maintaining links and in frequency of 
communication 
The more formal the tie: 
- more use of media use that allow control 
of the interaction, i.e., scheduled meetings 
and email 
 
Informal - fewer links maintained via email than formally 
tied pairs 
- more frequent communication via unscheduled 
meetings and email than scheduled meetings 
- media used are those associated with 
group norms (scheduled meetings, email) 
Non-working - fewer links maintained via all three main media 
than formally tied or informally tied pairs 
- frequency of communication via unscheduled 
meetings and email similar to informally tied pairs 
- significant difference in which media 
were used across work ties 
Close Friend - higher frequency use of all three main media 
- greater use of telephone than other pairs 
Level of friendship: 
- did not affect type of media used 
Friend - similar use of three main media by close friends, 
friends and acquaintances 
- work-only pairs show similar media use 
to formally tied work pairs 
Acquaintance   
Work-only - greater use of scheduled meetings and email  
Employee  Pairs with a faculty member: 
Faculty - greater use of all media 
- higher frequency use of all three main media and 
the telephone 
- made greater use of all media to 
communcate 
Student   
* Three main media are: unscheduled meetings, scheduled meetings and email 
 Are these results consistent with the suggestion made throughout that those with a 
greater need or desire to communicate will use more media? Assuming formally tied 
pairs, who communicated more frequently overall than other work ties and maintained a 
higher number of information exchange relationships, had a greater need to 
communicate, then it can be said that those with a greater need to communicate used 
more media. Similarly, faculty, who communicated about more information exchange 
relationships and communicated more frequently that other statuses, also made more 
equal use of the three main media, and used more media overall. Thus it appears that 
those with a greater need to communicate did in fact use more media. Moreover, those 
who can be expected to have a greater desire to communicate, e.g., close friends and 
friends, also used more media. Therefore, these results do support the suggestion that 
those with a greater need or desire to communicate use more media to effect that 
communication. 
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 Does the need or desire to communicate also affect the medium used for such 
communication? It affects it by increasing the use of all established means of 
communication. Formally tied pairs, faculty, close friends, friends, and work-only pairs 
each showed more equitable communication via the three main media, each increasing 
their scheduled and email communications. While other pairs may have been more 
willing to wait for an unscheduled meeting to communicate, these pairs have taken more 
control of their interactions.  
 The difference in results for status and for work tie is important. These results 
emphasize the difference between the external, a priori, categorization of behaviour 
based on status, and the actual, measured work flow based on reported work ties. This 
emphasizes the need to examine relational data as well as categorical data when 
examining work and information flow and media use. Status categories indicate 
differences based on cultural norms and power relationships, whereas work ties indicate 
the actual alliances that get work done. In Cerise, faculty show authority by using more 
media and by being in contact with more others, but equally via all media. They also 
showed leadership by communicating with others via mediated communication. Their 
position of authority then encourages others to follow suit and communicate via these 
media, producing a similarity of media use across hierarchical positions (i.e., media use 
is similar among faculty, students, and employees). In contrast, those who worked 
together formally differed both in the number and the type of media used to exchange 
information from those in informal or non-working ties, producing a similarity within 
work tie (i.e., media use among formally tied pairs is similar, but it is different from the 
use of media by others). The differences across work tie reveal the media used to 
accomplish work.  
 Organization researchers have often identified the difference between information 
and work flow through formal channels, usually used to refer to communication up and 
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down the hierarchy, and informal channels, usually used to refer to peer-to-peer 
communication (e.g., Stinchcombe, 1990; Sachs, 1995). The results found here suggest 
that the means of communicating also differs across these channels, i.e., that there is one 
pattern of media use for formally tied pairs who are actively engaged in working with 
each other, and another pattern for informally tied pairs who are not actively working 
together. However, it also shows that a division into formal and informal misses the third 
pattern for communication across status.  
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CHAPTER 8.  
INFORMATION EXCHANGE AND MEDIA USE BY PAIR 
TIE 
The previous chapters evaluated separately the information exchange behaviour and 
media use behaviour of Cerise members in each type of pair tie. Just as in Chapter 5 for 
all pairs, the last two chapters provide the background for the examination of 
information-media combinations by pair tie. In Chapter 5 it was found that media use 
appears to be more regulated by group norms than by principles of message-medium fit. 
It was also suggested at the end of that chapter that differences in multiplexity of 
information exchange relationship and media use, plus the work and social orientation of 
information exchange relationships in Cerise, might interact with the type of pair tie to 
show differences in information-media combinations attributable to the pair tie. 
 Chapter 6 has already shown that pairs do differ by pair tie in the types of 
information exchange relationships they maintain. There are significant differences 
across work ties and friendship ties in the number and types of information exchange 
relationships pairs maintain, and across work, friendship and status in the frequency of 
communication per information exchange relationship. Pairs in a more formal work tie, a 
closer level of friendship, or pairs that included a faculty member, maintained the highest 
number of relationships and the highest frequency of communication. 
 Chapter 7 showed that pairs were less likely to be differentiated by pair tie in the 
types of media used. No significant differences were found across friendship tie or status 
in the number or type of media used, or the frequency of communication per medium. 
Differences were only found across work ties: formally tied pairs showed a more equal 
use of all media, whereas informally tied pairs and non-working pairs did not. 
 Given this background, how did pairs in each type of tie combine information 
exchange and media use? This chapter looks at the three-way interaction of information 
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exchange, media use, and pair tie to revisit the issue of message-medium fit discussed in 
Chapter 5, and to explore further the impact of pair tie on communication patterns. 
 Much of the research on media use described in Chapter 2 (and revisited in 
Chapter 5) concentrated on examining what types of messages could be, or should be, 
conveyed through which media. That research suggested that rich information is best 
communicated via rich media (Daft & Lengel, 1986). Communication that involves rich 
information includes intellectually difficult concepts, negotiation, the need to gain 
commitment to a course of action, or socially sensitive content (Kiesler & Sproull, 1992). 
The research literature suggests that these types of information are best conveyed via 
media that allow interactive discussion, immediate feedback, and include non-verbal cues 
such as facial expression and tone of voice (Daft, Lengel & Trevino, 1987; Kraut, Cool, 
Rice & Fish, 1994; Trevino, Lengel & Daft, 1990).  
 While individuals often consider one medium more appropriate than another for 
particular messages (Fish, Kraut, Root & Rice, 1992), their actual use of media may be 
determined by other factors, including access (Culnan, 1983; Culnan & Markus, 1987), 
management dictate (Markus 1994a, 1994b), critical mass (Markus, 1990), and group 
norms (Contractor & Eisenberg, 1990; Poole & DeSanctis, 1990; Rice, Grant, Schmitz & 
Torobin, 1990; Sproull & Kiesler, 1991). 
 In contrast, research on interpersonal ties suggests that as pairs achieve well-
developed relations, whether work or social, they are more able to communicate 
effectively through many modes, are more likely to switch modalities with ease, and will 
be more spontaneous in their exchanges (Gabarro, 1990; see also the introduction in 
Chapter 7). In support of this are studies that show changes in attitudes toward media and 
use of media with experience (Culnan & Markus, 1987; Eveland & Bikson, 1988; Rice, 
1994b; Rice & Case, 1983). These aspects of pair ties suggest that regardless of the type 
of information to be exchanged, pairs in a close tie will use more of the available media
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for each information exchange relationship as already observed in Chapter 7. However, 
the type of pair tie may also interact with the type of information to be exchanged to 
affect media use. This is the subject of this chapter. 
 The question to be addressed in this section is whether the type of information to 
be exchanged, the type of pair tie, or both, affect the number or type of media used, or the 
frequency of communication per medium. If pairs in the same type of tie use media in the 
same way for all relationships, then it is the pair tie that is more important in explaining 
media use patterns than the type of information to be exchanged. Alternatively, if pairs of 
all types use media in the same way for different relationships, then it is the type of 
information that matters rather than the pair tie.  
 Since few pairs used the telephone, fax, or videoconference, this chapter focuses 
only on the three main media: unscheduled meetings, scheduled meetings, and email. 
Using results for these three media reduces the total number of information-media (IM) 
links from the 1964 (mean 5.2 per pair) reported in Chapter 5, to 1879 (mean 5.0 per 
pair). Each of the following sections begins with a description of the "average" Cerise 
pair of each pair type, and then looks at the effect of pair tie and relationship on media 
use. 
8.1. WORK TIES, INFORMATION EXCHANGE AND MEDIA USE 
8.1.1. How Many Relationships were Maintained by Pairs in Each Work Tie? 
The question of "how many relationships" is examined by comparing the same measures 
as in Chapter 5: the mean number of information-media (IM) links maintained by pairs in 
each work tie, the mean number of media used for each relationship, the mean number of 
relationships maintained via each medium, combinations of relationships and media, and 
the frequency of communication by relationship, medium, and work tie.  
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8.1.1.1. Mean number of information-media links 
Results in Chapters 6 and 7 showed that pairs in a formal work tie maintained more 
relationships, and used more media to communicate than did informally tied or non-
working pairs. Therefore, they also show a higher number for the combination of 
information and media links. Formally tied pairs maintained a mean of 8.4 IM links per 
pair, informally tied pairs 4.5 IM links, and non-working pairs 2.0 IM links (see Table 
8-1). Formally tied pairs also used more media per relationship (mean 2.0 media out of a 
maximum of three), and maintained more relationships per medium (mean 3.2 
relationships out of a maximum of six; see Table 8-1). 
Table 8-1: Number of information-media links by work tie 
 
Work 
Tie 
 
Number of 
IM links 
Number of 
information 
exchange links 
 
Number of 
media links 
Mean number 
of IM links 
per pair 
Mean number 
of media per 
relationship 
Mean number 
of relationships 
per medium 
F 656 328 202 8.4 2.0 3.2 
I 1075 681 510 4.5 1.6 2.1 
N 148 107 93 2.5 1.4 1.6 
All 1879 1116 805 5.0 1.7 2.3 
F: Formal (n=78); I: Informal (n=240); N: Non-working (n=60) 
Note: Unscheduled meeting, scheduled  meeting and email use only. The maximum number of media per 
relationship is 3.0; the maximum number of relationships per medium is 6.0. 
8.1.1.2. Mean number of media per relationship 
The number of media used for each relationship varied with the work tie and with the 
importance of the relationship to the pair tie. The number of media per relationship 
differed more across work ties than within work tie (see Table 8-2). Excluding Major 
Emotional Support which was maintained by few pairs, formally tied pairs used 1.6 to 2.2 
media per relationship; informally tied pairs used 1.5 to 1.7 media; and non-working 
pairs 1.2 to 1.7 media per relationship (see Table 8-2).  
 Pairs in each work tie used more media to communicate about Receiving Work 
(except non-working pairs), Giving Work, Collaborative Writing, and Sociability than 
about Computer Programming or Major Emotional Support. Formally tied pairs used the 
most media to communicate about Giving Work (2.2 media per relationship) a 
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relationship they maintained frequently and with most pairs, and fewer than average for 
Computer Programming (1.6 media), a relationship they maintain at their lowest 
frequency of communication. Fewer media were also used by pairs in each work tie for 
Major Emotional Support, another rarely and infrequently maintained relationship (see 
Table 8-2). 
 The more formal the tie the more media were used to communicate about each 
relationship. This is consistent with expectations that those with a stronger work relation 
would have established ways of communicating effectively via many media. Formally 
tied pairs need to coordinate work on an ongoing basis. The different time schedules of 
Cerise members may have necessitated that coordination take place both asynchronously 
and synchronously.  
 The need to communicate and coordinate work is less pronounced the less formal 
the work tie, and the less central the relationship is to the pair's communications. Thus we 
see that the main work relationships, Receiving Work, Giving Work, and Collaborative 
Writing, were maintained via the most media by almost all pairs, with the number of 
media decreasing with decreasing formality of the work tie. The same is true for 
Sociability. Cerise members, who mixed Sociability with work, used their mean number 
of media to communicate about Sociability. This suggests again that Sociability 
communications accompany other communications, being added to or incorporated with 
communications regarding other relationships. 
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Table 8-2: Number and percentage of information-media links by relationship  
and work tie 
  
Number of IM links 
(% within work tie) 
Number of information  
exchange links 
(% within work tie) 
 
Mean number of media 
per relationship 
 F I N F I N F I N 
RW 149 (23) 200 (19) 21 (14) 71 (22) 128 (19) 16 (15) 2.1 1.6 1.3 
GW 156 (24) 220 (20) 24 (16) 70 (21) 130 (19) 15 (14) 2.2 1.7 1.6 
CW 113 (17) 101 (9) 5 (3) 53 (16) 64 (9) 3 (3) 2.1 1.6 1.7 
CP 94 (14) 204 (19) 18 (12) 58 (18) 139 (20) 15 (14) 1.6 1.5 1.2 
Soc 124 (19) 336 (31) 78 (53) 63 (19) 207 (30) 56 (52) 2.0 1.6 1.4 
MES 20 (3) 14 (1) 2 (1) 13 (4) 13 (2) 2 (2) 1.5 1.1 1.0 
All 656 (100) 1075 (100) 148 (100) 328 (100) 681 (100) 107 (100) 2.0 1.6 1.4 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
F: Formal; I: Informal; N: Non-working 
Note: The number of IM links divided by the number of information exchange links gives the mean 
number of media per relationship; the maximum number of media per relationship is 3.0 
(unscheduled, scheduled and email).  
8.1.1.3. Mean number of relationships per medium 
Differences are also seen across work ties in the number of relationships maintained via 
each medium. Formally tied pairs maintained more relationships via each medium than 
other pairs. They maintained a mean of 3.6 relationships via unscheduled and scheduled 
meetings, compared to 2.6 and 1.8 by informally tied pairs, and 1.9 and 1.3 by non-
working pairs; and 2.5 via email compared to 1.7 by informally tied pairs and 1.5 by non-
working pairs (see Table 8-3). 
 Since the number of relationships maintained via each medium by formally tied 
pairs is lower than the mean number of relationships they maintain overall, i.e., 4.2 
relationships (see Chapter 6), these pairs are not using either face-to-face means of 
communication exclusively to maintain their relationships. They are spreading their 
communications regarding the 4.2 relationships across the media. On the other hand, 
informally tied and non-working pairs each maintain close to the same number of 
relationships via unscheduled meetings as they maintain on average (informal: mean 2.6 
relationship via unscheduled meetings, 2.8 overall; non-working: mean 1.9 relationships 
via unscheduled meetings, 1.8 overall). These pairs were almost always using 
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unscheduled meetings for the relationships they maintained, whereas formal pairs were 
not. 
 These results again show that those with a greater need to communicate, i.e., 
formally tied pairs, were more likely to spread their communications across the available 
media. It also shows that whereas all pairs depended heavily on unscheduled face-to-face 
meetings to support all relationships, formally tied pairs depended on both unscheduled 
and scheduled face-to-face meetings. Moreover, formally tied pairs did not rely 
exclusively on unscheduled meetings, since not all relationships were maintained this 
way. Because these pairs cannot wait for a serendipitous encounter, and perhaps because 
their established work relation allows it, they switch to scheduled meetings or email.  
This shows a difference across work ties in the types of face-to-face encounters that are 
important for maintaining relationships. It also re-emphasizes the need to consider both 
types of face-to-face interaction when designing media for work groups. 
Table 8-3: Number and percentage of information-media links by medium and work 
tie 
  
Number of IM links 
(% within work tie) 
 
Number of media links 
(% within work tie) 
Mean number of 
relationships per medium 
 F  I N F I N F I N 
U 263 (40) 568 (53) 84 (57) 73 (36) 220 (43) 45 (48) 3.6 2.6 1.9 
S 233 (36) 342 (32) 47 (32) 64 (28) 194 (38) 37 (40) 3.6 1.8 1.3 
E 160 (24) 165 (15) 17 (11) 65 (28) 96 (19) 11 (12) 2.5 1.7 1.5 
All 656 (100) 1075 (100) 148 (100) 202 (100) 510 (100) 93 (100) 3.2 2.1 1.6 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
F: Formal; I: Informal; N: Non-working 
Note: The number of IM links divided by the number of media links gives the mean number of 
relationships per medium; the maximum number of relationships per medium is 6.0. 
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8.1.2. Information-Media Combinations 
The number of links maintained for each relationship via each medium differs 
significantly for both formally tied and informally tied pairs (see Figure 8-148, Table 8-4; 
tests of significance exclude Major Emotional Support and non-working pairs because 
the numbers per information-media combination were small). 
 As already shown in Chapter 7, formally tied pairs made greater use of the more 
controlled interactions of scheduled meetings and email than did informally tied pairs. 
Results here show that this holds across all relationships, with formally tied pairs 
maintaining a lower percentage of their links via unscheduled meetings, and a higher 
percentage via scheduled meetings and email compared to informally tied pairs (see 
Figure 8-1).  
Figure 8-1: Percentage of information-media links by relationship, medium and work 
tie 
A. Percentage of IM links: Work tie x Medium x Relationship 
 
 
 
                                                
48 Since the three-way work tie by medium by relationship interactions are difficult to portray in one figure, 
each figure in this chapter presents the data twice, first organized by work tie, medium and relationship, 
and then organized by medium, work tie and relationship.  
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B. Percentage of IM links: Medium x Work tie x Relationship 
 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional 
Note: The number of pairs for each combination is low for non-working pairs, see Table 8-4. 
Table 8-4: Number and percentage of links by relationship, medium and work tie 
I. Formally tied pairs  
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 57 38 65 42 46 41 31 33 52 42 12 60 263 40 
S 53 36 46 29 37 33 51 54 41 33 5 25 233 36 
E 39 26 45 29 30 27 12 13 31 25 3 15 160 24 
All 149 100 156 100 113 100 94 100 124 100 20 100 656 100 
χ2=19.51, df=8, p<.05; Cramer's V=.12 
II. Informally tied pairs  
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 119 60 118 54 55 54 82 40 181 54 13 93 568 53 
S 46 33 51 23 22 22 112 55 111 33 - - 342 32 
E 35 18 51 23 24 24 10 5 44 13 1 7 165 15 
All 200 100 220 100 101 100 204 100 336 100 14 100 1075 100 
χ2=84.37, df=8, p<.01; Cramer's V=.20 
III. Non-working pairs 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 15 71 15 63 2 40 7 39 43 55 2 100 84 57 
S 4 19 4 17 2 40 10 56 27 35 0 0 47 32 
E 2 10 5 21 1 20 1 6 8 10 0 0 17 11 
All 16 100 15 100 3 100 15 100 56 10
0 
2 100 148 100 
Note: Too few links for chi-square. 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support; U: Unscheduled; S: Scheduled; E: Email 
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8.1.3. Frequency of Communication 
The type of work tie affected frequency of communication differentially for each 
relationship and each medium, and the relationship differentially affected the frequency 
of communication per medium. A GLM procedure comparing the log frequency of 
communication per IM link by work tie (formal or informal), relationship (excluding 
Major Emotional Support), and medium (unscheduled, scheduled, email) showed 
significant main effects and two-way interactions. The three-way interaction was not 
significant (see Figure 8- 3, Table 8-5, Table 8-6). 
 These results indicate that both the type of work tie and the type of relationship 
affect communication behaviour via different media. Each of these two-way interactions 
have been discussed in earlier chapters and so this analysis adds to the picture of Cerise 
communication only by ruling out the three-way interaction. The interaction of 
relationship and medium was discussed in Chapter 5 (see Figure 5-10). For Receiving 
Work, Giving Work, and Collaborative Writing, log communication rates were higher via 
scheduled or email communications than via unscheduled meetings, suggesting that these 
three work relationships required frequent use of formal, controlled interactions, rather 
than depending on serendipitous encounters. Unscheduled meetings and email were used 
most frequently for the more informal relationship Sociability; and email was used more 
for Computer Programming. It was suggested in Chapter 5 that the means of 
communication that was used most frequently matches the formality or informality of the 
relationship, with email able to support either mode of interaction. 
 The interaction of work tie and relationship, and work tie and medium were 
examined in Chapters 6 and 7. Formally tied pairs communicated more frequently about 
each relationship than pairs in other work ties, and they communicated much more 
frequently about Receiving Work and Giving Work than they did about other 
relationships (see Figure 6-4 in Chapter 6). Formally tied pairs also communicated at 
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higher rates via all three media than other pairs, and at particularly higher rates via 
scheduled meetings (see Figure 7-4 in Chapter 7). 
 Across all information-media combinations, the log frequency of communication 
by formally tied pairs varied less across media and relationships than did communication 
by informally tied pairs (see Figure 8-2, log communication rates). This is consistent with 
expectations that pairs in a well-developed work relation would use all media to 
communicate about all relationships. The largest differences across relationships for 
formally tied pairs were the lower communication rate via unscheduled meetings for 
Giving Work and wider differences in rates via each medium for Sociability.  
 For Receiving Work, Giving Work, and Collaborative Writing, informally tied 
pairs showed a similar pattern of log communication rates as formally tied pairs, although 
less frequent. Their media use pattern is more similar for these relationships than their 
media use for Computer Programming or Sociability. Email was used much more 
frequently relative to other media for Computer Programming and unscheduled meetings 
and email were used more frequently for Sociability (see Figure 8-2, part C and D, log 
communication rates).  
 In all, for formally tied pairs the type of relationship affects communication 
frequency per medium less than it does for informally tied pairs, and a Receiving Work, 
Giving Work or Collaborative Writing relationship affects communication frequency less 
per medium than does a Computer Programming or Sociability relationship.  
 Thus, the more formal the work tie and the more the relationship is important to 
those maintaining formal work ties, the less difference the medium makes. Again, as the 
need to communicate increases, the more all available means are used to communicate. 
The type of relationship does affect media use, but when the relationship is very 
important to the nature of the pair's interactions, media use differences disappear. These 
results indicate that, for Cerise members, it is not a matter of fitting the message to the 
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medium. Instead, what matters is making contact to exchange information that is 
important to the pair tie.  
Figure 8-2: Frequency of communication per information-media link by relationship, 
medium and work tie 
A. Median frequency of communication: Work tie x Medium x Relationship 
 
B. Median frequency of communication: Medium x Work tie x Relationship 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional 
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C. Mean log frequency of communication per link: Work tie x Medium x Relationship 
 
D: Mean log frequency of communication per link: Medium x Work tie x Relationship 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional 
Table 8-5: Frequency of communication per link by relationship, medium and work 
tie 
I. Formally tied pairs 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 52 99 52 139 14 74 12 30 30 61 12 28 
S 64 92 110 112 16 36 12 27 15 32 12 18 
E 36 80 52 166 15 36 12 27 4 24 52 195 
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II. Informally tied pairs 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 12 58 12 35 2 13 5 15 14 62 3 19 
S 13 57 12 33 4 13 1 5 4 17 - - 
E 12 109 24 58 6 23 12 28 6 51 7 7 
 
III. Non-working pairs 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 12 16 3 11 4 4 1 8 12 39 2 2 
S 9 18 2 4 15 15 1 1 6 16 - - 
E 16 16 1 3 1 1 2 2 30 30 - - 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
U: Unscheduled; S: Scheduled; E: Email 
Table 8-6: GLM procedure comparing log frequency of communication per 
information-media link by work tie, relationship and medium 
Source DF Sum of Squares Mean Square F Value Pr>F 
Model    29   836.18     28.83  14.46 .0001 
Error 1667 3323.46       1.99  
Corrected Total 1696 4159.66  
 R-Square C.V. Root MSE Mean 
 .20 52.60 1.41 2.68 
Source DF Type I SS Mean Square F Value Pr>F 
Work tie 1 290.72 290.72 145.82 .0001 
Relationship 4 306.06  76.51   38.38 .0001 
Work tie x Relationship 4   62.36  15.59    7.82 .0001 
Medium 2   23.85  11.92    5.98 .0026 
Work tie x Medium 2   29.00  14.50    7.27 .0007 
Relationship x Medium 8 107.75  13.47    6.76 .0001 
Work tie x Relationship x Medium 8   16.45   2.06    1.03 .4100 
8.1.4. Summary of Work Ties and Information-Media Links 
Formally tied pairs maintained more IM links on average than informally tied pairs, who 
maintained more than non-working pairs. Formally tied pairs used more media to 
communicate about each relationship, and thus each medium supported more 
relationships than it did for other pairs. Across relationships, the more formal the work 
tie, the more multiplex the media support for the three main work relationships in Cerise: 
Receiving Work, Giving Work, and Collaborative Writing. The less formal the tie, the 
more links were taken up by Sociability, i.e., the less pairs were involved in work-
oriented relationships.  
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 In all, these results show again that the pairs who had a greater need to 
communicate used more of the available media to exchange information. Moreover, for 
these pairs, the more important the relationship was to the tie, the more all available 
media were used to communicate about that relationship. Differences in media use for 
each relationship disappear when the relationship is important enough to the pair tie to 
require frequent contact. These results indicate that the nature of the pair tie affects the 
types of information that are important for the pair to exchange to maintain their tie, and 
that importance affects media use patterns. However, it is not a matter of fitting the 
message to the medium. 
8.2. FRIENDSHIP TIES, INFORMATION EXCHANGE AND MEDIA USE 
This section explores the impact of friendship tie on the number and type of information-
media combinations pairs maintained. Again the question to be addressed is whether the 
pair tie or the type of information to be exchanged has the greater impact on the types of 
media used. The section begins with a description of the mean number of IM links 
maintained by pairs in each friendship tie. 
8.2.1. How Many Relationships were Maintained by Pairs in Each Friendship Tie? 
As in the previous section, the question of "how many relationships" is examined by 
comparing: the mean number of IM links maintained by pairs in each work tie, the mean 
number of media used for each relationship, the mean number of relationships maintained 
via each medium, combinations of relationships and media, and the frequency of 
communication by relationship, medium, and work tie.  
8.2.1.1. Mean number of information-media links 
Results in Chapter 6 showed that close friends and those in work-only ties maintained 
more multiplex ties and communicated more frequently as pairs and per link than did 
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friends or acquaintances. Therefore, they also show a higher number for the combination 
of information and media links. Close friends maintained a mean of 7.7 IM links per pair 
and work-only pairs a mean of 6.7 IM links, compared to friends with a mean of 4.9 IM 
links per pair and acquaintances with 3.3 IM links per pair (see Table 8-7).  
Table 8-7: Number of information-media links by friendship tie 
 
 
Friendship 
Tie 
 
 
Number of 
IM links 
Number of 
information 
exchange 
links 
 
Number of 
media 
links 
Mean 
number of 
IM links 
per pair 
 
Mean number 
of media per 
relationship 
Mean number 
of 
relationships 
per medium 
CF 294 160 93 7.7 1.8 3.2 
F 848 502 375 4.9 1.7 2.3 
A 377 259 203 3.3 1.5 1.9 
W 341 187 128 6.7 1.8 2.7 
All 1860 1116 799 4.9 1.6 2.3 
CF: Close friend (n=38); F: Friend (n=172); A: Acquaintance (n=115); W: Work-only (n=51) 
Note: Unscheduled meeting, scheduled  meeting and email use only. The maximum number of media per 
relationship is 3.0; the maximum number of relationships per medium is 6.0. 
8.2.1.2. Mean number of media per relationship 
As found for work ties, pairs in each friendship tie tended to use a similar number of 
media for all relationships they maintain. Differences across relationships and across 
friendship ties are not as great as differences for work ties. Pairs maintaining a work-only 
tie showed the greatest differences in media use across information exchange 
relationships. They used a mean of 1.8 media to communicate about each relationship, 
using the fewest to communicate about Sociability (1.5) and Computer Programming 
(1.5), and the most to communicate about Giving Work (2.3) (see Table 8-8). Some 
differences are also shown across relationships for close friends. These pairs used a mean 
of 1.8 media to communicate about each relationship, using the fewest media for Major 
Emotional Support (1.1) and the most for Sociability (2.1). Differences across 
relationships for friends and acquaintances are not great, with media use ranging from 1.5 
to 1.8 for friends, and 1.3 to 1.8 for acquaintances. 
 The difference in media use per relationship shows again that close friends and 
work-only pairs operate in different domains. Work-only pairs use more media for the 
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task-oriented Giving Work relationship and show low media use for Sociability, whereas 
close friends show greater media use for the socially-oriented Sociability relationship 
(see Table 8-8). There is also a noticeable difference across friendship ties in the number 
of media used to support Computer Programming, with the number of media increasing 
with increasing closeness of the tie. As noted in Chapter 6, close friends also showed a 
higher rate of  communication for Computer Programming. This and the media use both 
suggest that these pairs are collaborating on projects and that this relationship is more 
important to these pairs. 
 As noted previously, the use of media appears to be related both to the closeness 
of the friendship level and to the need to work together. Both close friends and working 
pairs, those with the greater desire or need to communicate, used more than their mean 
number of media to communicate about the relationships that seem to be more important 
to the tie (although the data do not actually provide a measure of "importance"). For close 
friends, this was Sociability and Computer Programming, two relationships that these 
pairs maintained at a high log frequency of communication (see Figure 6-9, part B). For 
work-only pairs, this was Giving Work, also a relationship they maintained at high 
frequency (although they maintained Receiving Work at an equally high frequency).  
 Work-only pairs use a low number of media for Sociability. As described earlier, 
the Sociability relationship appears to be of a different quality for those in a work-only tie 
than those in a friend or close friend tie. Here again this relationship shows differences. 
Despite similar communication rates for work-only pairs and friends regarding 
Sociability, the work-only pairs use fewer media to maintain Sociability than do friends. 
Thus, the intimacy of the tie matters for this relationship and media use behaviour cannot 
be predicted without knowing about the friendship tie. 
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Table 8-8: Information-media links by relationship and friendship tie 
  
Number of IM links  
(% within friendship tie) 
Number of information exchange  
links per relationship  
(% within friendship tie) 
 C  F  A  W  C F A W 
RW 59 (20) 169 (20) 70 (19) 66 (19) 35 (22) 98 (20) 46 (18) 34 (18) 
GW 57 (19) 167 (20) 80 (21) 93 (27) 31 (19) 97 (19) 45 (17) 41 (22) 
CW 39 (13) 94 (11) 33 (9) 50 (15) 21 (13) 51 (10) 21 (8) 26 (14) 
CP 47 (16) 141 (17) 59 (16)  66 (19) 24 (15) 97 (19) 46 (18) 43 (23) 
Soc 79 (27) 269 (32) 128 (34)  58 (17) 37 (23) 152 (30) 96 (37) 39 (21) 
MES 13 (4) 8 (1) 7 (2)  8 (2) 12 (8) 7 (1) 5 (2) 4 (2) 
All 294 848 377 341 160 502 259 187 
 
 Mean number of media per 
relationship 
 C F A W 
RW 1.7 1.7 1.5 1.9 
GW 1.8 1.7 1.8 2.3 
CW 1.9 1.8 1.6 1.9 
CP 2.0 1.5 1.3 1.5 
Soc 2.1 1.8 1.3 1.5 
MES 1.1 1.1 1.4 2.0 
All 1.8 1.7 1.5 1.8 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
C: Close Friend; F: Friend; A: Acquaintance; W: work-only 
Note: The number of IM links divided by the number of information exchange links gives the mean 
number of media per relationship; the maximum number of media per relationship is 3.0 
(unscheduled meetings, scheduled meetings, and email).  
8.2.1.3. Mean number of relationships per medium 
Work-only pairs showed a media use pattern similar to that of formally tied pairs, using 
both unscheduled and scheduled face-to-face meetings to support more of their 
relationships (see Table 8-9). This suggests that those with a lower level of intimacy 
(work-only pairs) use the structure of Cerise classes and research meetings, plus 
spontaneous interactions in a co-located environment to maintain their relationships. 
Close friends, friends, and acquaintances, who may be both less structured into scheduled 
meetings and more willing to stop and chat, make more use of unscheduled meetings to 
maintain their relationships.  
 The overall number of relationships maintained per medium decreased with 
decreasing intimacy of the tie (close friends: 3.2, friends: 2.3, acquaintances: 1.9), with 
work-only pairs maintaining more relationships per medium than friends, but fewer than 
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close friends (1.8; see Table 8-9). As in previous chapters, this suggests that those with 
the greater desire or need to communicate make greater use of the available media. This 
relation also holds in general for the number of relationships maintained per medium. All 
pairs used unscheduled meetings to maintain the most relationships, followed by 
scheduled meetings and email (see Table 8-9). The only pairs who do not follow this 
trend are acquaintances, who used unscheduled meetings and email to maintain more 
relationships than scheduled meetings. This difference suggests that acquaintances do not 
meet in scheduled meetings, i.e., that they do not belong to the same research groups, or 
attend the same classes either because of their year in the program or their interests. 
 Thus, as found for work ties, differences across friendship ties are attributable to 
higher media multiplexity for all pairs via unscheduled meetings, and generally higher 
media multiplexity by close friends and work-only pairs. Differences across levels of 
intimacy are less straightforward, and suggest a different pattern of interaction for 
acquaintances in Cerise than for friends and close friends, one that makes less use of 
scheduled meetings. 
Table 8-9: Information-media links by medium and friendship tie 
 Number of IM links  
 (% within friendship tie) 
Number of media links 
(% within work tie) 
 C F A W C F A W 
U 150 (51) 421 (50) 197 (52) 140 (41) 38 (41) 158 (42) 93 (46) 47 (37) 
S 82 (28) 277 (33) 127 (34) 129 (38) 31 (33) 133 (35) 83 (41) 46 (36) 
E 62 (21) 150 (18) 53 (14) 72 (21) 24 (26) 84 (22) 27 (13) 35 (27) 
All 294 848 377 341 93 375 203 128 
 
 Mean number of relationships per 
medium 
 C F A W 
U 3.9 2.7 2.1 3.0 
S 2.6 2.1 1.5 2.8 
E 2.6 1.8 2.0 2.1 
All 3.2 2.3 1.9 2.7 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support; U: Unscheduled; S: Scheduled; E: Email 
Note: The number of IM links divided by the number of media links gives the mean number of 
relationships per medium; the maximum number of relationships per medium is 6.0. 
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8.2.2. Information-Media Combinations 
Close friends, who were actively involved in both work and social relationships, do not 
vary significantly in the number of links maintained via each medium for each 
relationship, whereas friends, acquaintances and work-only pairs do (see Table 8-10, 
Figure 8-3; statistical tests exclude Major Emotional Support). Close friends used 
unscheduled meetings for approximately half their links, and scheduled meetings and 
email each for a quarter of the remaining links. 
 In general, close friends, friends and acquaintances were more similar to each 
other in their information-media profile than to work-only pairs (see Figure 8-3). For the 
main work relationships, Receiving Work, Giving Work, and Collaborative Writing, 
friends and acquaintances showed a similar profile to that of close friends, using 
unscheduled meetings for half their links, and scheduled meetings or email each for a 
quarter of their links (see Figure 8-3). Work-only pairs showed a profile similar to that of 
formally tied pairs, making a greater use of scheduled meetings (29-39%) for these three 
work-oriented relationships than did other pairs (18-29%). 
 The media used to maintain the Computer Programming relationship were similar 
for friends, acquaintances, and work-only pairs: each showed a higher percentage of links 
maintained via scheduled meetings (40-61%). The percentage of links maintained via 
scheduled meetings increases with decreasing intimacy of the tie for this relationship, 
i.e., less intimate pairs were more likely to meet in scheduled meetings re Computer 
Programming. This probably reflects attendance at a demonstration, rather than 
collaborative programming. It also suggests that close friends are the ones working 
collaboratively on programming, making higher use of email and unscheduled meetings 
to support this task than other pairs. 
 Email use distinguishes differences across friendship ties for Sociability. The 
percentage of Sociability links maintained via email increases with increasing intimacy of 
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the tie, i.e., from acquaintances (5%), to friends (16%) to close friends (24%). Email use 
for Sociability is also high among work-only pairs (21%; see Table 8-10). Again, this 
suggests a spread of communication to email for those who communicate regularly. 
Work-only pairs also showed a somewhat lower percentage of Sociability links 
maintained via scheduled meetings than did other pairs. This may reflect a lack of 
participation with other Cerise members in arranged social events, e.g., yearly scheduled 
parties or other arranged events. 
 For Major Emotional Support, although the number of pairs is small, there do 
appear to be differences across friendship ties. Close friends and friends do not use 
scheduled meetings to maintain this relationship, whereas acquaintances and work-only 
pairs do. This is counter to other suggestions that the number of media used increases 
with the closeness of the pair tie and may reflect a difference due to the type of 
information being conveyed. Pairs in less intimate ties may be able to add Major 
Emotional Support to regular scheduled meetings because they maintain this at a less 
intimate level, whereas the type of support exchanged by those in closer ties may require 
privacy. Again this suggests that pairs do not set up meetings to handle Major Emotional 
Support; as stated earlier, these are serendipitous encounters, not scheduled therapy 
sessions. Email is used by closely tied pairs, and quite frequently by the few pairs who 
use it. Again, as suggested earlier, this medium may be used because of the reduced 
social cues, insulating the person needing support from exposure, and insulating the 
person giving support from the anguish of the recipient. These aspects of Major 
Emotional Support communications need to be explored further before conclusions about 
the use of media can be made with certainty.  
Figure 8-3: Percentage of information-media links by relationship, medium, and 
friendship tie 
A. Percentage of IM links: Friendship tie x Medium x Relationship 
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B. Percentage of IM links: Medium x Friendship tie x Relationship 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
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Table 8-10: Number and percentage of links by relationship, medium, and  
friendship tie 
I. Close friends (n=38) 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 34 58 30 53 18 46 20 43 36 46 12 92 150 31 
S 15 25 14 25 10 26 19 40 24 30 0 0 82 28 
E 10 17 13 23 11 28 8 17 19 24 1 8 62 21 
All 59 100 57 100 39 100 47 100 79 100 13 100 294 100 
χ2=6.72, df=8, p=.57, Cramer's V=.11 (excluding MES) 
II. Friends (n=172)  
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 91 54 87 52 44 47 58 41 134 50 7 88 421 50 
S 44 26 39 23 27 29 76 54 91 34 0 0 277 33 
E 34 20 41 25 23 24 7 5 44 16 1 13 150 18 
All 169 100 167 100 94 100 141 100 269 100 8 100 848 100 
χ2=50.04, df=8, p<.01, Cramer's V=.17 (excluding MES) 
III. Acquaintances (n=115) 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 40 57 41 51 17 51 21 36 73 57 5 71 197 52 
S 16 23 20 25 6 18 36 61 48 38 1 14 127 34 
E 14 20 19 24 10 30 2 3 7 5 1 14 53 14 
All 70 100 80 100 33 100 59 100 128 100 7 100 377 100 
χ2=48.84, df=8, p<.01, Cramer's V=.26 (excluding MES) 
IV. Work only (n=51) 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 24 36 39 42 23 46 20 30 31 53 3 38 140 41 
S 26 39 27 29 17 34 40 61 15 26 4 50 129 38 
E 16 24 27 29 10 20 6 9 12 21 1 13 72 21 
All 66 100 93 100 50 100 66 100 58 100 8 100 341 100 
χ2=25.71, df=8, p<.01, Cramer's V=.20 (excluding MES) 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
U: Unscheduled; S: Scheduled; E: Email 
8.2.2.1. Frequency of communication 
The type of friendship tie affected frequency of communication differentially for each 
relationship and each medium, and the relationship differentially affected the frequency 
of communication per medium. A GLM procedure comparing the log frequency of 
communication per IM link by friendship tie, relationship (excluding Major Emotional 
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Support), and medium showed significant two-way interactions. The three-way 
interaction was not significant (see Figure 8-4, Table 8-11, Table 8-12). 
 These results indicate, as they did for work tie, that both the type of friendship tie 
and the type of relationship affect communication frequency via different media. The 
two-way interactions have each been examined earlier. For relationship by medium, 
results are as given above in the section on work ties. The interaction of friendship tie and 
relationship was examined in Chapter 6: close friends and work-only pairs showed higher 
frequencies of communication than other pairs, particularly for Receiving Work and 
Giving Work (see Figure 6-9 in Chapter 6). Close friends maintained a very high 
communication rate for Sociability, and a higher rate for Computer Programming. 
 In Chapter 7, the interaction of friendship tie and medium was not significant, 
whereas here it is. This analysis shows that when the effect of relationship is removed, 
the interaction between friendship tie and medium becomes significant. Communication 
rates via email relative to rates via other media increase with decreasing intimacy of the 
tie (see part B of Figure 7-7 in Chapter 7). While close friends communicate more 
frequently via each medium, communication rates converge for email, with the 
differences most noticeable for email communication rates by acquaintances relative to 
their lower rates via unscheduled and scheduled meetings. These differences across levels 
of intimacy suggest that it may be easier for acquaintances to give and receive work via 
mediated communication, possibly because their communications are more instrumental. 
For others, face-to-face meetings are more necessary, perhaps because the exchange of 
work requires discussion and commitment to a course of action, and therefore is 
accomplished better through face-to-face, interactive sessions. 
 Close friends show a high communication rate via each medium, and a generally 
higher communication rate about each relationship. On the other hand, work-only pairs 
show a more specific use of media for particular relationships: they show higher 
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communication rates in scheduled meetings and via email for Receiving Work and 
Giving Work. Acquaintances also show a higher use of these two media for Receiving 
Work. The higher frequency of communication suggests that these relationships are 
important for these pairs, and that their interactions are more planned and controlled than 
those of other pairs.  
Figure 8-4: Frequency of communication per information-media link by relationship, 
medium, and friendship tie 
A. Median frequency of communication per IM link: Work tie x Medium x Relationship 
 
.B. Median frequency of communication per IM link: Medium x Work Tie x Relationship 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
C. Mean log frequency of communication per IM link: Work tie x Medium x Relationship 
 
D. Mean log frequency of communication per IM link: Medium x Work tie x Relationship 
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RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
Table 8-11: Mean and median frequency of communication per link by medium, 
relationship, and friendship tie 
I. Close friends 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 43 98 18 68 6 24 13 45 168 180 2 27 
S 47 110 57 54 15 27 12 32 52 64 - - 
E 14 76 52 63 12 22 50 50 52 103 520 520 
 
II. Friends 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 12 42 12 57 3 45 11 14 13 43 4 22 
S 12 53 24 63 6 24 1 9 5 15 - - 
E 12 48 24 93 12 27 12 24 3 19 7 7 
 
III. Acquaintances 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 4 37 12 90 12 63 2 8 12 34 3 6 
S 38 57 12 60 35 48 1 6 2 8 52 52 
E 50 88 13 195 8 25 8 8 4 18 52 52 
 
IV. Work-only 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 12 39 12 50 2 22 10 18 12 44 24 26 
S 64 76 100 78 12 22 2 12 13 25 7 10 
E 24 42 24 51 8 21 3 6 1 19 12 12 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
U: Unscheduled; S: Scheduled; E: Email 
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Table 8-12: GLM procedure comparing log frequency of communication per 
information-media link by friendship tie, relationship and medium 
Source DF Sum of Squares Mean Square F Value Pr>F 
Model    59   894.83  15.17  7.86 .0001 
Error 1764 3402.72    1.93  
Corrected Total 1823 4297.55  
 R-Square C.V. Root MSE Mean 
 .21 52.83 1.39 2.63 
Source DF Type I SS Mean Square F Value Pr>F 
Friendship tie   3 234.99 78.33 40.61 .0001 
Relationship   4 317.61 79.40 41.16 .0001 
Friendship tie x Relationship 12 110.43   9.20   4.77 .0001 
Medium   2   11.41   5.70   2.96 .0522 
Friendship tie x Medium   6   28.80   4.80   2.49 .0212 
Relationship x Medium   8 147.44 18.43   9.55 .0001 
Friendship tie x Relationship x Medium 24   44.16   1.84   0.95 .5266 
8.2.3. Summary of Friendship Ties and Information-Media Links 
As found for work ties, close friends made use of more media to communicate about each 
relationship than did other pairs. These results suggest that Cerise pairs who have a 
greater desire to communicate, as well as those who need to communicate, were more 
likely to make use of more of the available media to effect that communication. Also, it 
appears that pairs use more media to communicate about relationships important to the 
tie: Sociability and Computer Programming for close friends; Giving Work for work-only 
pairs. Similarly work-only pairs appear to have used the least media for relationships 
least important to the tie: Sociability and Computer Programming. 
8.3. STATUS, INFORMATION EXCHANGE AND MEDIA USE 
This section explores the impact of status on the number and types of information-media 
combinations pairs maintain. Only the status of the respondent is examined because the 
number of pairs for each information-media combination becomes too small when 
examining both the respondent and correspondent status. Again the question to be 
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addressed is whether the pair tie or the type of information to be exchanged has the 
greater impact on the types of media used. The section begins with a description of the 
mean number of IM links maintained by pairs in each friendship tie. 
8.3.1. How Many Relationships were Maintained by Pairs with Respondents of 
each Status? 
As in the previous section, the question of "how many relationships" is examined by 
comparing: the mean number of IM links maintained by pairs with respondent of each 
status, the mean number of media used for each relationship, the mean number of 
relationships maintained via each medium, combinations of relationships and media, and 
the frequency of communication by relationship, medium, and status.  
8.3.1.1. Mean number of information-media links 
Results in Chapter 6 showed that faculty maintained more multiplex ties than employees 
and students both for relationships and for media. Therefore, they also show a higher 
number for the combination of information and media links. Faculty maintained a mean 
of 9.9 IM links per pair; employees a mean of 4.0 IM links per pair, and students a mean 
of 4.7 IM links per pair (see Table 8-13). 
Table 8-13: Number of information-media links by status of respondent 
 
 
 
Status 
 
 
Number of 
IM links 
Number of 
information 
exchange 
links 
 
 
Number of 
media links 
 
Mean number 
of IM links 
per pair 
 
Mean number 
of media per 
relationship 
Mean number 
of 
relationships 
per medium 
E 245 162 118 4.0 1.5 2.1 
F 286 133 86 9.9 2.2 3.3 
S 1348 821 601 4.7 1.6 2.2 
All 1879 1116 805 5.0 1.7 2.3 
E: Employee (n=62); F: Faculty (n=29); S: Student (n=287)  
Note: Unscheduled meetings, scheduled  meetings and email use only. The maximum number of media 
per relationship is 3.0; the maximum number of relationships per medium is 6.0. 
8.3.1.2. Mean number of media per relationship 
The number of media used for each relationship differed across statuses and across 
relationships. All pairs used more media than their mean to support Receiving Work and 
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Giving Work (see Table 8-14). Faculty show a particularly high use of media for Giving 
Work (mean 2.8 media), a relationship they maintain much more frequently than others 
and with more pairs, and for Collaborative Writing (mean 2.5 media), a relationship they 
maintain as frequently as Sociability, although with fewer pairs. Faculty also use far 
fewer media for Computer Programming (mean 1.4 media), a relationship they engaged 
in infrequently.  
 In the previous section on friendship ties, it was argued that pairs used more 
media to communicate about relationships that are most important to the pair tie. Again, 
while there is no direct measure of importance in the data, it might be argued that 
Receiving Work and Giving Work are more important to all pairs than other 
relationships, with Giving Work particularly important to faculty who direct the work of 
employees and students. Collaborative Writing is more important for faculty and for 
students for whom it supports their careers. One might also argue that Sociability is more 
important to students because of their age and need to form community among 
themselves. If that is the case, then media use in each case follows the expected direction. 
Employees use more media than their average to communicate about Receiving Work 
and Giving Work; students used more media than their average to communicate about 
Receiving Work, Giving Work, Collaborative Writing and Sociability; and faculty use 
much more than their average to communicate about Giving Work and Collaborative 
Writing.  
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Table 8-14: Number and percentage of information-media links by relationship and 
status of respondent 
  
Number of IM links 
(% within status) 
Number of information  
exchange links 
(% within status) 
 
Mean number of media per 
relationship 
 E F S E F S E F S 
RW 45 (18) 57 (20) 268 (21) 27 (17) 27 (20) 161 (20) 1.7 2.1 1.7 
GW 60 (24) 82 (29) 258 (19) 33 (20) 29 (22) 153 (19) 1.8 2.8 1.7 
CW 31 (13) 47 (16) 141 (10) 21 (13) 19 (14) 80 (10) 1.5 2.5 1.8 
CP 40 (16) 29 (10) 247 (18) 28 (17) 21 (16) 163 (20) 1.4 1.4 1.5 
Soc 65 (27) 58 (20) 415 (31) 50 (31) 29 (22) 247 (30) 1.3 2.0 1.7 
MES 4 (2) 13 (5) 19 (1) 3  (2) 8 (6) 17 (2) 1.3 1.6 1.1 
All 245 286 1348 162 133 821 1.5 2.2 1.6 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
E: Employee; F: Faculty; S: Student 
Note: The number of IM links divided by the number of information exchange links gives the mean 
number of media per relationship; the maximum number of media per relationship is 3.0 
(unscheduled, scheduled and email).  
8.3.1.3. Mean number of relationships per medium 
Pairs differed by respondent status in the number of relationships they maintained via 
each medium. Faculty, like formally tied pairs, distributed their mean of 4.6 relationships 
per pair (see Chapter 6) across all three media, maintaining 2.6 to 3.6 relationships via 
each medium (see Table 8-15). Employees and students, like informally tied and non-
working pairs, used unscheduled meetings more exclusively to maintain their 
relationships: employees maintained 2.6 relationships per pair, and 2.3 via unscheduled 
meetings; students maintained 2.9 relationships per pair, and 2.7 via unscheduled 
meetings. 
 Faculty also differed from employees and students by supporting the highest 
number of relationships via scheduled meetings. This suggests that opportunity, and 
using the medium or encounter that is at hand, plays a role in Cerise communication 
patterns. Faculty might be expected to be in scheduled meetings with others more often 
due to their departmental obligations regarding classes, research groups, and supervision. 
They are also likely to organize meetings more often. Thus, they may have found they 
had the opportunity to communicate more often about all the relationships they 
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maintained during these meetings. It is also likely that the kind of relationships 
maintained by faculty were the kinds that required organized meetings, e.g., planning 
projects that required coordinating activities among a group of others. On the other hand, 
employees and students, who were less likely to be in control of scheduled meetings, 
appear to have taken the opportunity to support their relationships during unscheduled 
encounters.  
 This aspect of communication shows again how important the two types of face-
to-face meetings are for interaction. In the design of media to support a work group such 
as Cerise, consideration must be made of both structured and unstructured meetings that 
support interactions for members of different statuses. 
Table 8-15: Number and percentage of information-media links by medium and status 
of respondent 
  
Number of IM links 
(% within work tie) 
 
Number of media  
(% within work tie) 
Mean number of 
relationships per medium 
 E F S E F S E F S 
U 130 (53) 103 (36) 682 (51) 57 (48) 29 (34) 252 (42) 2.3 3.6 2.7 
S 72 (29) 111 (39) 439 (33) 40 (34) 29 (34) 226 (38) 1.8 3.8 1.9 
E 43 (18) 72 (25) 227 (17) 21 (18) 28 (33) 123 (20) 2.0 2.6 1.8 
All 245 286 1348 118 86 601 2.1 3.3 2.2 
E: Employee; F: Faculty; S: Student 
U: Unscheduled; S: Scheduled; E: Email 
Note: The number of IM links divided by the number of media links gives the mean number of 
relationships per medium; the maximum number of relationships per medium is 6.0. 
8.3.2. Information-Media Combinations 
The number of links maintained for each relationship via each medium differs 
significantly for employees and students, but faculty, like close friends, used each 
medium to the same extent to maintain each of their relationships (see Figure 8-5, Table 
8-16; tests of significance exclude Major Emotional Support). 
 Both employees and students made much greater use of unscheduled meetings 
than scheduled meetings or email to maintain the work relationships Receiving Work, 
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Giving Work, and Collaborative Writing. All pairs showed a much higher use of 
scheduled meetings for Computer Programming and unscheduled meetings for 
Sociability. 
Figure 8-5: Percentage of links by relationship, medium and status of respondent 
A. Percentage of links: Medium x Status x Relationship 
B. Percentage of links: Status x Medium x Relationship 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
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Table 8-16: Number and percentage of links by relationship, medium, and status of 
respondent 
I. Employee 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 26 58 31 52 13 42 11 28 46 71 3 75 130 53 
S 9 20 13 22 8 26 25 63 17 26 0 0 72 29 
E 10 22 16 27 10 32 4 10 2 3 1 25 43 18 
All 45 100 60 100 31 100 40 100 65 100 4 100 245 100 
χ2=43.70, df=8, p<.01; Cramer's V=.30 
II. Faculty 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 18 32 29 35 18 38 9 31 21 36 8 62 103 36 
S 24 42 26 32 16 34 19 66 24 41 2 15 111 39 
E 15 26 27 33 13 28 1 3 13 22 3 23 72 25 
All 57 100 82 100 47 100 29 100 58 100 13 100 286 100 
χ2=14.83, df=8, p=.06, Cramer's V=.16 
III. Student 
 RW GW CW CP Soc MES All 
 n % n % n % n % n % n % n % 
U 147 55 138 53 72 51 100 40 209 50 16 84 682 51 
S 70 26 62 24 37 26 129 52 138 33 3 16 439 33 
E 51 19 58 22 32 23 18 7 68 16 0 0 227 17 
All 268 100 258 100 141 100 247 100 415 100 19 100 1348 100 
χ2=67.60, df=8, p<.01, Cramer's V=.16 
8.3.2.1. Frequency of communication 
A GLM procedure comparing the log frequency of communication per IM link by status 
of respondent, relationship and medium showed significant main effects, and significant 
two-way interactions for status by relationship, and relationship by medium only. Neither 
the two-way status by medium interaction, nor the three-way interaction were significant 
(see Figure 8-6, Table 8-17, Table 8-18). Thus, as seen in previous chapters the status of 
the respondent affected frequency of communication differentially for each relationship, 
and the relationship differentially affected the frequency of communication per medium. 
However, once the effect of relationship is removed, the status of the respondent does not 
differentially affect media use. Each of the two-way interactions have been discussed in 
earlier chapters and so this analysis adds to the picture of Cerise communication only by 
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ruling out the three-way interaction as well as continuing to rule out the status by medium 
interaction. 
 The two-way interaction of relationship and medium was discussed in Chapter 5, 
and summarized above in the section on work ties. The two-way interaction of status and 
relationship was discussed in Chapter 6 (see Figure 6-13 in Chapter 6). The interaction 
showed that faculty communicated much more frequently with their correspondents for 
Receiving Work and Giving Work than did employees or students. This indicated that 
faculty in Cerise were an important focus for the allocation of work, including discussion 
of work (included in the Receiving Work relationship) as well as the more instrumental 
assignment of work (Giving Work). 
 These results show that the relationship is more important than status in 
determining patterns of frequency of media use. These results also show the difference 
between an externally assigned designation of a pair's tie and the tie reported by the pair 
themselves. Both the type of work tie and the type of friendship tie show differential 
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effects on frequency of communication via the three media, whereas status did not. This 
shows again that an a priori label of a tie can hide differences in communication 
behaviour. 
Figure 8-6: Frequency of communication per information-media link by relationship, 
medium and status of respondent 
A. Median frequency of communication per link: Medium x Status x Relationship 
Note: The number of pairs is fewer than five for Computer Programming via email for employees and 
faculty, and for Sociability via email for employees 
B. Median frequency of communication per link: Status x Medium x Relationship 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
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C. Mean log frequency of communication per link: Medium x Status x Relationship 
 
D. Mean log frequency of communication per link: Status x Medium x Relationship 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
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Table 8-17: Mean and median frequency of communication per link by relationship, 
medium and status of respondent 
I. Employee 
 RW GW CW CP Soc MES 
 med mn med mn me
d 
mn med mn med mn med mn 
U 12 98 14 36 10 134 16 26 24 51 104 70 
S 57 91 12 44 12 13 1 6 12 15 - - 
E 74 85 20 32 8 13 12 22 84 84 520 520 
 
II. Faculty 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 104 289 109 267 38 63 12 18 52 82 8 13 
S 64 120 140 156 18 48 13 19 12 28 32 32 
E 104 307 104 293 52 72 12 12 52 40 12 24 
 
III. Students 
 RW GW CW CP Soc MES 
 med mn med mn med mn med mn med mn med mn 
U 10 34 10 32 2 17 4 18 12 57 2 17 
S 12 55 13 36 7 21 2 11 4 20 1 9 
E 12 30 16 35 6 18 12 29 5 37 - - 
RW: Receiving Work; GW: Giving Work; CW: Collaborative Writing; CP: Computer Programming;  
Soc:  Sociability; MES; Major Emotional Support 
U: Unscheduled; S: Scheduled; E: Email 
Note: Numbers in italic indicate fewer than five pairs. 
Table 8-18: GLM procedure comparing log frequency of communication per 
information-media link by status of respondent, relationship and medium 
Source DF Sum of Squares Mean Square F Value Pr>F 
Model    44 1017.80 23.13 12.17 .0001 
Error 1798 3417.30   1.90 
Corrected Total 1842 4435.10 
 R-Square C.V. Root MSE Mean 
 .23 52.11 1.38 2.65 
Source DF Type I SS Mean Square F Value Pr>F 
Status 2 456.58 228.29  120.12 .0001 
Relationship 4 282.87   70.72    37.21 .0001 
Status x Relationship 8 100.58   12.57     6.62 .0001 
Medium 2   28.11   14.05     7.39 .0006 
Status x Medium 4     3.11     0.78     0.41 .8026 
Relationship x Medium 8 114.64   14.33     7.54 .0001 
Status x Relationship x Medium 16    31.91     1.99    1.05 .4003 
8.3.3. Summary of Status and Information-Media Links 
As found in earlier chapters, faculty used more media and maintained more relationships 
via each of these media than did employees or students. Pairs use more media than their 
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average to communicate about relationships important to the tie, and fewer media for 
relationships less important to the tie: students used more media than their average to 
communicate about Sociability whereas employees used fewer; faculty used many more 
than their average for Giving Work, but fewer for Computer Programming. 
 Faculty made greater use of scheduled meetings to support all their relationships, 
while employees and students made greater use of unscheduled meetings. This suggests 
again the need to consider both types of face-to-face meetings when designing media to 
support this type of group, and to support different members of the group. 
 Results also demonstrate again differences in communication behaviour when 
using an a priori labelling of a pair (i.e., respondent status) compared to an empirical 
measure of the pair (i.e., work tie, friendship tie). Across respondent statuses, pairs did 
not show differential use of media, whereas they did across work tie and across 
friendship tie. 
8.4. WORK, FRIENDSHIP, STATUS AND INFORMATION-MEDIA LINKS 
Analyses in the previous sections have shown that the type of work tie and friendship tie 
can affect the number of media used, and differentially affect the frequency of 
communication via each medium across relationships. The status of the respondent can 
affect the number of media used, but does not differentially affect the frequency of 
communication via each medium across relationships. 
 These results are also shown in the following series of regression analyses for 
multiplexity of IM links, frequency of communication per IM link, and frequency of 
communication via unscheduled meetings, scheduled meetings and email for Receiving 
Work, Giving Work, Collaborative Writing, Computer Programming, and Sociability. As 
in Chapter 6 and Chapter 7, dummy variables were used for work tie (formal, informal), 
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friendship tie (close friend, friend, acquaintance), status of respondent (faculty, student) 
and status of the correspondent (faculty, student). 
8.4.1. Multiplexity 
The best model for multiplexity of IM links accounts for 43% of the variance (see Table 
8-19). In this model, the presence of a close friendship contributes most to information-
media multiplexity (17%), followed by presence of a faculty member as respondent 
(11%) or as correspondent (7%), and having a formal work tie (10%). An informal work 
tie and a friend tie also contribute to multiplexity (4% and 3%).49  
 Information-media multiplexity combines both the information exchange 
relationship multiplexity and media multiplexity. As such results of the regression show a 
combination of the results shown in regressions of multiplexity given in Chapters 6 and 
7. Multiplexity of information exchange relationships depended most on the presence of a 
formal work tie and a close friendship; multiplexity of media use depended most on the 
presence of a faculty respondent, but was also affected by a work tie (formal or informal) 
and a close friendship. These effects combine to show a prominent effect on IM links of 
the three variables close friendship tie, formal work tie, and faculty respondent. 
 The model of IM multiplexity still selects the same variables as the earlier 
models, but there are differences in the importance of each variable. In the previous 
regressions, the reported work tie and friendship tie were more important in determining 
information multiplexity, whereas the presence of a faculty respondent status was more 
important for media multiplexity. Therefore it is useful to examine these aspects 
separately when assessing information exchange and media use in order to see which 
variables are acting on which aspects of communication. This shows again the difference 
                                                
49 As noted in Chapter 6, faculty status as respondent and as correspondent shows a correlation of .39 and 
.43 with formal work tie (see Table 6-56). This suggests that more parsimonious regression models for this 
data might include only formal work tie, close friendship, and informal work tie. 
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between assessing behaviours by organizational status compared to assessing behaviour 
by the actual interpersonal work or friendship tie. The latter are more important in this 
environment for predicting the number of different types of information exchanged.  
Table 8-19: Regression for multiplexity of information-media links 
  Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept   1.40  0.00  
Work tie Formal   4.10  0.39  0.10 
 Informal   1.75  0.20   0.04 
Friendship tie Close Friend   5.08  0.36   0.17 
 Friend   1.13  0.13   0.03 
 Acquaintance ns ns ns 
Status of Respondent Faculty   4.86  0.31   0.11 
 Student ns ns ns 
Status of Correspondent Faculty   2.80  0.24   0.07 
 Student ns ns ns 
R2=.43, p<.01; all variables significant at p<.05 
8.4.2. Frequency of Communication 
As seen in previous regressions, the single best predictor of communication frequency 
per IM link is a close friendship (26%). Presence of a faculty respondent, a formal work 
tie, and a friendship also contribute to increase frequency of communication (4-6%), and 
the presence of a student as respondent or correspondent decreases frequency of 
communication (4% and 5%). 
Table 8-20: Regression for log frequency of communication per information-media link 
  Parameter 
Estimate 
Standardized 
Estimate 
Partial 
Correlation 
 Intercept 2.87   0.00   . 
Work tie Formal 0.59   0.18   0.04  
 Informal ns ns ns 
Friendship tie Close Friend 2.09   0.49   0.26  
 Friend 0.44   0.17   0.04  
 Acquaintance ns ns ns 
Status of Respondent Faculty 1.18   0.24   0.06 
 Student -0.57  -0.19   0.04  
Status of Correspondent Faculty -0.53  -0.15   0.02  
 Student -0.62  -0.22   0.05  
R2=.41, p<.01; all variables significant at p<.05 
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8.4.3. Frequency of Communication for each Information Exchange Relationship 
via each Medium 
Regressions in this section examine the effect of work tie, friendship tie, and status on 
frequency of communication for each of five of the information exchange relationships 
(excluding the rarely maintained Major Emotional Support relationship) via each of the 
three main media. This allows another examination of which ties most affect 
communication for which relationships via which media. Regressions include only those 
pairs who used the medium for the particular type of information exchange (i.e., the 
number of pairs per regression is the same as given in Table 5-18 in Chapter 5). Again, 
while the GLM analyses examined whether there were differences in the mean log 
frequency of communication for pairs in different levels of each tie, the regressions show 
how much of the communication frequency for each IM combination is attributable to 
each type and level of pair tie. 
 Earlier regressions examining relationships (Chapter 6) and media (Chapter 7) 
showed that no matter what pairs are communicating about, or what medium they are 
using for that communication, a close friendship is the single best predictor of 
communication frequency. Along with a close friendship, the other major contributors to 
communication frequency are the presence of a faculty respondent, particularly for 
Giving Work, a formal work tie, particularly for Collaborative Writing and Computer 
Programming and for communication in scheduled meetings. A student as a member of 
the pair has a negative effect on communication across all relationships and media, and 
particularly for Giving Work. As discussed earlier, the negative effect of student status is 
probably due to the larger number of students in Cerise leading to the inclusion of more 
weakly tied pairs with students as respondents or correspondents. 
 Across relationships and media combinations, a close friendship is still the best 
single predictor of communication frequency for a number of IM combinations, 
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particularly those for unscheduled meetings, Sociability and Computer Programming. It 
is also an important factor in most IM combinations (see Table 8-21). Also, as shown in 
the earlier regressions, the other important predictors are a formal work tie and a faculty 
respondent, both of which increase frequency of communication, and a student as 
respondent or correspondent both of which decrease frequency of communication. The 
following sections examine which ties affect which IM combinations the most. 
Table 8-21: Regressions for log frequency of communication per information-media 
combination 
Medium:  Receiving Work Giving Work Collaborative Writing 
Pair Tie PE SE PC PE SE PC PE SE PC 
Unscheduled:  R2=.44, n=191 R2=.42, n=198  R2=.32, n=103 
Intercept 2.80 0.00  3.47  0.00   2.18 0.00  
Formal 0.66 0.19 0.05 0.78  0.23  0.06  1.37 0.44 0.22 
Informal          
Close Friend 2.26 0.55 0.28 1.42  0.32  0.11  0.94 0.23 0.07 
Friend 0.70 0.22 0.06       
Acquaintance          
Faculty Resp. 1.47 0.27 0.08 1.16  0.26  0.06     
Student Resp. -0.92 -0.25 0.06 -0.80  -0.24  0.05  -1.09 -0.33 0.13 
Faculty Corr.    -0.81  -0.20  0.04     
Student Corr. -0.64 -0.20 0.06 -1.26  -0.39  0.14     
Scheduled:  R2=.33, n=103 R2=.45, n=101 R2=.20, n=61 
Intercept 3.40 0.00  1.75 0.00  2.43 0.00  
Formal 1.12 0.34 0.14 2.19 0.72 0.11    
Informal       -0.96 -0.33 0.12 
Close Friend 1.69 0.37 0.15 0.95 0.22 0.07    
Friend          
Acquaintance          
Faculty Resp.    1.05 0.30 0.06 0.99 0.32 0.10 
Student Resp. -1.49 -0.42 0.20       
Faculty Corr.          
Student Corr.          
Email:  R2=.34, n=76 R2=.53, n=101 R2=.20, n=55 
Intercept 4.61 0.00  1.86 0.00  1.83 0.00  
Formal    2.03 0.64 0.12 0.71 0.26 0.08 
Informal    1.61 0.51 0.09    
Close Friend    1.76 0.38 0.17    
Friend    0.73 0.23 0.08    
Acquaintance          
Faculty Resp.    1.52 0.43 0.15 1.02 0.32 0.11 
Student Resp. -1.80 -0.54 0.30       
Faculty Corr.          
Student Corr.    -1.31 -0.42 0.20    
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Table 8-21 continued… 
 
Medium:  Comp. Programming Sociability 
Pair Tie PE SE PC PE SE PC 
Unscheduled:  R2=.31, n=120 R2=.26, n=276 
Intercept 2.10 0.00  3.28  0.00   
Formal 1.48 0.52 0.07    
Informal       
Close Friend 1.14 0.34 0.11 2.21  0.50 0.21  
Friend 0.56 0.23 0.05    
Acquaintance       
Faculty Resp.    0.87  0.15  0.02 
Student Resp. -0.74 -0.22 0.06 -0.44  -0.12  0.01 
Faculty Corr. -0.87 -0.24 0.04 -0.68  -0.15  0.02  
Student Corr. -1.01 -0.38 0.10    
Scheduled:  R2=.40, n=173 R2=.41, n=179 
Intercept 0.69 0.00  2.04 0.00  
Formal 2.15 0.83 0.18 0.70 0.23 0.04 
Informal 0.65 0.26 0.03    
Close Friend 1.15 0.30 0.13 2.20 0.60 0.33 
Friend    0.45 0.18 0.04 
Acquaintance       
Faculty Resp.       
Student Resp.    -0.76 -0.26 0.09 
Faculty Corr. -0.73 -0.25 0.05    
Student Corr. -0.45 -0.18 0.03 0.35 0.13 0.02 
Email:  R2=.37, n=23 R2=.38, n=83 
Intercept 1.73 0.00  0.95 0.00  
Formal       
Informal       
Close Friend 1.77 0.69 0.37 3.03 0.80 0.32 
Friend    0.95 0.30 0.06 
Acquaintance       
Faculty Resp.    1.78 0.41 0.14 
Student Resp.       
Faculty Corr.       
Student Corr.       
PE: Parameter Estimate; SE: Standardized Estimate; PC: Squared Partial Correlation; all models significant 
at p<.01; all variables significant at p<.05 
8.4.3.1. Receiving Work 
Close friendship and a student respondent have the most effect on frequency of 
communication for Receiving Work. While close friendship increases communication 
frequency and a student respondent decreases communication frequency, the effect of 
both variables combines to decrease communication frequency from unscheduled to 
scheduled to email communications. A close friendship is the most important positive 
contributor to communication frequency for Receiving Work via unscheduled meetings 
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(accounting for 28% of the variance), with its impact still important for scheduled 
meetings (15% of variance), but not significant for communication via email. A student 
respondent on the other hand has a negative effect on communication that increases 
(decreasing the communication frequency) from unscheduled to scheduled to email 
communication (6% of the variance for unscheduled meetings, 20% for scheduled 
meetings, and 30% for email).  
 The differences across media show that while many variables act to increase 
communication frequency for Receiving Work via unscheduled meetings, only two 
increase frequency via scheduled meetings (formal work tie, close friendship) and none 
via email. In Chapter 5, it was suggested that Receiving Work might be considered to 
include richer information because of the inclusion of affect, discussion, negotiation, and 
commitment to received work. Differences were small when examining aggregate 
communication rates, however the differences here suggest that all types of pairs find it 
easier to convey this kind of information via unscheduled meetings rather than email. 
This is in accordance with expectations from media richness theory that richer 
information, such as that requiring the discussion and negotiation of Receiving Work, 
require richer media, such as face-to-face means of communication. These results also 
show that pairs need to be in specific kinds of pair ties to make frequent use of scheduled 
meetings. Again, it is pairs with a greater need (formal work ties) or a greater desire 
(close friends) to communicate who use scheduled meetings. Thus, for Receiving Work, 
media richness theory may hold, but media use is also affected by the type of pair tie. 
8.4.3.2. Giving Work 
The variables that most increase communication frequency for Giving Work across all 
media are the three variables formal work tie, close friendship, and faculty respondent. 
Also important is a negative impact of students as correspondents for communications via 
unscheduled meetings and email. Thus, students do not report receiving work frequently 
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from others (see above for Receiving Work), nor do others report giving work to them. 
Again, the large number of students may dilute the effect of work allocation frequency 
from and to particular pairs, such as students in formal work ties, or students in a close 
friendship. 
 Unlike Receiving Work, communication frequency via email for the more 
instrumental Giving Work relationship is positively affected by many variables. Giving 
Work does not include affective information exchange such as giving minor emotional 
support, giving or receiving support or disagreement in discussion that are included in 
Receiving Work. While the successful use of email for a more instrumental relationship 
is keeping with expectations from media richness theory, the same theory would expect 
face-to-face means of communication to be used as well. However, pairs in less close 
work and friendship ties appear to prefer email for their communications regarding 
Giving Work. This may be because the lack of social presence makes it easier for them to 
assign work to others. 
8.4.3.3. Collaborative Writing 
A work relation is most important for Collaborative Writing, either as a formal work tie, 
or a faculty respondent. This relationship shows the least effect of a close friendship, with 
close friendship significant only for unscheduled meetings.  
 For Collaborative Writing the type of tie predicts media use rather than the type of 
information. A formal work tie is more important for Collaborative Writing conducted 
through unscheduled meetings and email, whereas a faculty respondent is more important 
for Collaborative Writing conducted through scheduled meetings and email. This 
suggests that the style of collaboration is different for these types of ties. A formal work 
tie goes with more spontaneous Collaborative Writing, whereas this is conducted in a 
more scheduled manner by pairs that include a faculty respondent. 
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8.4.3.4. Computer Programming 
Communication frequency for Computer Programming is heavily affected by a close 
friendship via each medium, but particularly via email. This indicates that close friends 
are the ones programming together, and that they use email frequently to exchange this 
information, perhaps because they have developed the 'shorthands' necessary to convey 
this information via email. Also, they use a mix of media, suggesting that they are able to 
convey this information via different means. Also important is a formal work tie, 
particularly for Computer Programming in scheduled meetings.  
8.4.3.5. Sociability 
For the socially-oriented Sociability relationship, close friendship again predominates as 
the single best predictor of communication frequency via all media. Sociability is also the 
only relationship for which a student as correspondent has a positive effect on 
communication frequency, in this case for scheduled meetings. This suggests that 
scheduled departmental social gathering are used to talk more to those with whom 
respondents normally do not interact. As such, these gatherings are useful weak 
connectors for Cerise as a whole.  
 A faculty respondent is also important for Sociability via email. As suggested 
earlier, faculty may use this medium for Sociability as they add Sociability 
communications to other email communications. 
8.4.3.6. Unscheduled meetings 
Examining the regression results by medium shows unscheduled meetings provide the 
most diffuse means of communication in Cerise, affected positively by more variables 
than other media. The most significant positive effect is usually from a close friendship, 
but for Collaborative Writing it is the presence of a formal work tie. Also important 
throughout is a strong negative effect for communication by and with students, and with 
faculty. Again, due to their numbers in the population and the sample, reports on students 
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are more likely to include weak ties and therefore include reports with lower frequencies 
of communication. 
8.4.3.7. Scheduled meetings 
For scheduled meetings, fewer variables are significant. A close friendship and a formal 
work tie are again important, but neither is significantly for Collaborative Writing. In 
general, communication frequencies in scheduled meetings are affected by those in more 
involved ties, and less affected by status variables than was communication via 
unscheduled meetings. Thus, scheduled meetings serve as a forum for those doing work 
together (which in Cerise also includes close friends). 
8.4.3.8. Email 
For email, fewer variables are significant than for either face-to-face means of 
communication. For most relationships only one or two variables account for nearly all 
the variance, in most cases a close friendship or a faculty respondent. The exceptions are 
Receiving Work, which is negatively affected by the presence of a student respondent, 
and Giving Work, which is affected by many variables, as discussed above. 
 Email provides a valuable means of communication for those in a close 
friendship, particularly for Computer Programming and for Sociability, and for faculty 
for Collaborative Writing and for Sociability. While it was argued above that the low 
social presence of email makes it a useful forum for Giving Work, this same low social 
presence does not preclude those who know each other well from conveying rich 
Sociability information. As noted earlier, email appears to be able to support both 
unscheduled and scheduled modes of interaction. These results suggest that the type of 
pair tie also affects whether email supports a relationship, and whether it supports it in an 
unscheduled, friendly way (e.g., for Sociability), or a more instrumental way (e.g., for 
Giving Work). 
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8.4.4. Summary 
One of the conclusions that can be drawn from these regressions is that peak 
communication frequencies in environments such as Cerise can be predicted by 
examining Sociability rates among close friends. Across all three media, a close 
friendship accounts for nearly all the variance. 
 In addition, to model communication frequencies more fully, it is necessary to 
include more than just status. Communication by pairs in both a well-developed work 
relation and in a well-developed social relation contribute significantly to the frequencies 
of communication. In addition, the communication frequency of those in authority (e.g., 
faculty) is an important factor. These three variables are sufficient to explain increases in 
communication frequency. To model overall communication frequency, those not in 
authority also need to be considered, since their presence decreases the overall 
communication frequency and hence reduces the per capita load on communications 
media. 
8.5. SUMMARY OF INFORMATION EXCHANGE AND MEDIA USE  
BY PAIR TIE 
8.5.1. Summary of Information-Media Links by Pair Tie 
As found in Chapter 5, pairs used more media to support the Receiving Work, Giving 
Work, and Sociability relationships, and used unscheduled meetings to support more 
relationships. However, there were differences across pair ties. Formally tied pairs, close 
friends, work-only pairs, and faculty used more media to communicate about each 
relationship, and maintained more relationships through each medium than did other pairs 
(see Table 8-22). This reinforces the idea presented throughout this research that those 
  
389 
with the greater need or desire to communicate make greater use of all available media to 
effect their communications.  
Table 8-22: Summary of information-media links by pair tie 
 
 
Pair Tie: 
 
 
n 
Mean no. of 
information-media 
links per pair 
Mean number of 
media used per 
relationship 
Mean number of 
relationships per 
medium 
Formal 78 8.4 2.0 3.2 
Informal 240 4.5 1.6 2.1 
Non-working 60 2.5 1.4 1.6 
Close Friend 38 7.7 1.8 3.2 
Friend 172 4.9 1.7 2.3 
Acquaintance 115 3.3 1.5 1.9 
Work-only 51 6.7 1.8 2.7 
Employee 62 4.0 1.5 2.1 
Faculty 29 9.9 2.2 3.3 
Student 287 4.7 1.6 2.2 
All 378 5.0 1.7 2.3 
 Within a tie, pairs tended to use the same number of media to communicate about 
each of the relationships they maintained. This strongly suggests that the pair's pattern of 
interaction sets the number of media they use for all relationships, rather than the type of 
information to be exchanged setting the media to be used. While pairs tended to use the 
same number of media, there were some differences. These difference suggest that pairs 
used more media to communicate about relationships important to the tie, e.g., Sociability 
among close friends, and fewer media for relationships less important to the tie, e.g., 
Computer Programming by faculty(see Table 8-23). This explanation can only be 
suggested at this point since there was no actual measure of importance in the data. 
However, it is an area worth exploring further in later studies. 
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Table 8-23: Summary of information-media combinations by pair tie 
Pair Tie: Types of Information Media Combinations Summary 
Formal - frequency of communication per medium differs 
less across relationships for formally tied pairs 
than for informally tied or non-working pairs 
- more media used for the three main work 
relationships: Receiving Work, Giving Work, 
Collaborative Writing  
More media used to support relationships 
important to the tie: 
- Receiving Work, Giving Work, and 
Collaborative Writing for formally tied 
pairs 
 
Informal, Non-
working 
The less formal the tie: 
- the more links were taken up by Sociability 
 
Close Friend - more media used to communicate about 
Sociability and Computer Programming  
- Sociability and Computer Programming  
for close friends 
Friend   
Acquaintance   
Work-only - more media for Giving Work; fewer media for 
Sociability, Computer Programming  
- Giving Work for work-only pairs 
Employee   
Faculty - moremedia for Receiving Work, Giving Work; 
fewer media for Computer Programming 
- Receiving Work and Giving Work for 
pairs with a faculty member 
Student   
 Across media, formally tied pairs, work-only pairs, and faculty made greater use 
of both unscheduled and scheduled meetings to support their relationships than email. 
Other pairs tended to make greater use of unscheduled encounters than scheduled 
meetings or email. This difference supports those analysts who have focused on 
developing computer media that replicate the face-to-face, unscheduled encounter (e.g., 
Fish, Kraut, Root & Rice, 1992). However, it also points out the need to support 
scheduled meetings, and that different pairs are in more need of one type of face-to-face 
meeting support than others.  
 While much attention has been focused on face-to-face means of communication, 
the Cerise group shows that email can be an important component in group 
communications. It is particularly important for those with a more formal work tie, a 
closer friendship tie, and for faculty. For these pairs it provides support for two to three 
relationships, and for others it supports one to two relationships. The high use of email by 
these pairs shows that pairs who want to communicate will find all ways to communicate, 
not just the right way to communicate about particular types of information. 
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8.5.2. Information-Media Combinations, Pair Ties and Message-Medium Fit 
Do these results on IM links and pairs ties continue to support the group communication 
norms view of media use (e.g., Poole & DeSanctis, 1990) over the media richness view 
(Daft & Lengel, 1986) as suggested in Chapter 5? As described in that chapter, 
expectations from media richness theory predict that the "rich" relationships Receiving 
Work and Major Emotional Support will be maintained through richer media than 
"leaner" relationships such as Giving Work. Results in Chapter 5 showed that media use 
patterns more closely followed a work versus social orientation. For work, control of 
interactions is important and therefore pairs show a greater use of scheduled meetings 
and email for work communications. For social communications, spontaneity of 
interaction is important in Cerise, and therefore pairs show a greater use of unscheduled 
meetings. 
 The results on information-media combinations across pair ties adds further 
support indicating that differences in media use are more attributable to the division into 
work and social interactions than divisions according to message content. Moreover, the 
results in this chapter show that the effect of this division is augmented by a more 
involved work or friendship tie.  
 Pairs in a formal work tie, who communicate more frequently in general and 
make greater use of all media, make more use of controlled means of communication 
(scheduled meetings and email) for the work allocation relationships Receiving Work and 
Giving Work. In keeping with media richness theory, they make greater use email for the 
more instrumental Giving Work relationship than the richer Receiving Work relationship. 
However, they also keep in contact more regarding Giving Work than Receiving Work, 
using scheduled meetings highly frequently for Giving Work. Thus, while it may be 
easier for these pairs to accomplish such work via less rich media, a competing 
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explanation is that they needed to coordinate work more closely and therefore needed to 
use more media. 
 Van de Ven, Delbecq & Koenig (1976) found that for tasks with high 
interdependence, organization members made a greater use of all channels to 
communicate. Here too, more media are used for activities that coordinate work 
(Receiving Work, Giving Work, Collaborative Writing) by pairs who need to coordinate 
their work, i.e., formally tied pairs (see Table 8-2, for the mean number of media per 
relationship). The most media are used for the most frequently maintained, and more 
instrumental, relationship of Giving Work.  
 Just as a formal work tie increases communication frequency and use of media for 
the work-oriented relationships Receiving Work, Giving Work and Collaborative 
Writing, the closer the friendship tie the more frequently a pair communicates and the 
more media they use for the socially-oriented Sociability relationship (see Table 8-8, 
mean number of media per relationship).  
 For Computer Programming and for Major Emotional Support results generally 
run in the opposite direction from expectations: close friends use more media and 
communicate more frequently about Computer Programming, and work-only pairs, those 
who indicated no level of friendship, use more media for Major Emotional Support 
(although not more frequently). The differences in media use for Computer Programming 
show that not all work-oriented relationships are maintained by formal work pairs. Close 
friends maintain the collaborative programming part of this relationship, and others are 
involved in the much less frequent demonstration of programs, usually via a scheduled 
meeting. Therefore, once it has been determined who is programming with whom, it is 
possible to see that this relationship also follows the same trend: those to whom the 
relationship is important, i.e., close friends, and who need to coordinate their 
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collaborative programming effort, communicate more frequently and use more media to 
support the relationship.  
 For Major Emotional Support, the spontaneity of socially oriented interaction 
provides the key to understanding the greater use of media by work-only pairs. Since 
close friends meet so much more frequently in unscheduled meetings, they provide 
almost all their Major Emotional Support this way. Work-only pairs on the other hand 
meet in many kinds of forums as part of their work. Therefore, they can give Major 
Emotional Support spontaneously while attending scheduled meetings relating to other 
matters, and via email when communicating about other matters. Just as it has been 
suggested throughout that Sociability communications "piggy-back" on communication 
for other tasks, so too the Major Emotional Support communications appear to "piggy-
back" on other communications.  
 From these results it can be seen that media use for the work-oriented 
relationships is rooted in group norms. While all pairs in this co-located environment 
meet in unscheduled meetings, the media used to accomplish work tasks are controlled 
means of communication, which in Cerise are scheduled meetings and email. For 
socially-oriented relationships, all Cerise members show a preference for spontaneous 
interaction. However, since these social relationships are maintained against a backdrop 
of work, media use for these relationships follows the interaction patterns of the pair, 
leading to the paradoxical situation that pairs who report no level of friendship use more 
media for Major Emotional Support than do close friends because they happen to meet or 
communicate in more different kinds of forums. 
  
394 
CHAPTER 9.  
DISCUSSION AND CONCLUSIONS 
This research examined in detail the communication behaviour of members of the 
academic computer science research group Cerise. Group members mixed work and 
friendship while completing tasks associated with course work, research, and publications 
appropriate to the university environment. Results from this research can be expected to 
generalize to other academic environments although the work product (computer 
programs) can be expected to vary with departments. The Cerise environment is also 
similar to an R&D department with product development and research ongoing 
simultaneously (Allen, 1977). The collaborative nature of work in Cerise, with its 
combination of deadlines for projects and minimal day-to-day supervision, may also 
make it similar to the work of many professionals who cooperate with others while 
completing tasks independently (Kraut, Egido & Galegher, 1990). Results may generalize 
to both of these types of environments, but are likely to generalize best to computing or 
engineering environments that show the same type of task and gender mix as shown in 
Cerise.  
9.1. SUMMARY OF THE RESEARCH 
The research started from the position that in order to understand media use in an 
organizational context, it is first necessary to know what types of information are being 
exchanged by members of the organization. This provides a framework against which 
media use can be assessed. For example, in order to assess whether group members are 
using rich media to communicate rich information (Daft & Lengel, 1986), it is necessary 
to know which communications contain rich information. 
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 This research also examined group use of media. Previous research has suggested 
a strong role for group norms and management dictates in determining media use (Poole 
& DeSanctis, 1990; Fulk & Steinfield, 1990; Markus, 1990, 1994b). These norms may 
lead pairs to use one medium over another regardless of the type of information to be 
conveyed. It is also necessary to examine the use of all available media to see how 
different media fit into the overall pattern of information exchange (Rice & Shook, 
1990). This includes differentiating between unscheduled face-to-face encounters and the 
more formal, scheduled meeting. Previous research has indicated the importance of the 
former for information exchange in R&D settings (Allen, 1977; Fish, Kraut, Root, & 
Rice, 1992), and the latter as distinguishing patterns of communication behaviour across 
levels of the organizational hierarchy (Rice & Shook, 1990). 
 With knowledge about the types of information to be exchanged, and the overall 
use of media, it is then possible to examine how information exchange interacts with 
media use. This was examined first across all Cerise pairs. However, aggregating data 
across pairs can obscure differences due to interpersonal ties, such as the type of work tie 
or friendship tie, or due to the status of pair members. Therefore, this research also 
examined the effect of interpersonal ties on information exchange and media use. 
 A social network approach was used for this research. This approach focuses on 
relationships, i.e., specific kinds of interaction that identify what types of resources are 
exchanged between actors. While recommended as a technique for the study of media 
use, the social network approach has not been used extensively, particularly for the study 
of both information exchange and media use (Rogers & Kincaid, 1981; Williams, Rice & 
Rogers, 1988; Rice, Grant, Schmitz & Torobin, 1990). The approach was used here to 
design a questionnaire that elicited relational data on who exchanged what kinds of 
information with whom, and via which media. Cerise members reported on how often, 
and via which media, they communicated with others in Cerise. They provided data on a 
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wide variety of work and social activities that required them to communicate with each 
other.  
 In a foundation study (Haythornthwaite, Wellman & Mantei, 1994, 1995), a factor 
analysis revealed that Cerise pairs exchanged six dimensions of work and social 
information: Receiving Work, Giving Work, Collaborative Writing, Computer 
Programming, Sociability, and Major Emotional Support. They exchanged these types of 
information primarily through unscheduled and scheduled meetings, and through email. 
These dimensions showed that, like many work and social groups, Cerise mixed the 
accomplishment of work tasks with the exchange of socio-emotional information that 
supports the group and the pair tie (McGrath, 1984). Moreover, these early results also 
showed that both task and socio-emotional support could be maintained through email as 
also shown in earlier research (e.g., Rice & Love, 1987). 
 The six information exchange dimensions were used in the current research as 
indicators of six information exchange relationships. Analyses of relationships, media 
use, and information-media combinations produced a picture of the "average" Cerise pair. 
This typical pair maintained three of the six information exchange relationships, usually 
Receiving Work, Giving Work, and Sociability. They used approximately two media 
overall chosen from unscheduled meetings, scheduled meetings and email. However, 
they used fewer media for each relationship they maintained than they used overall, 
suggesting that they used a different subset of their chosen media to maintain different 
relationships.  
 Results also produced a picture of Cerise pairs in each type of work tie, friendship 
tie and status. Across ties, pairs in more well-developed work and social relations (i.e., 
those in formal work ties, closer friendship ties, and pairs that include a faculty member, 
especially as a respondent), maintained more relationships, used more media, and 
communicated more frequently than other pairs. They also used more media to 
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communicate about relationships important to the tie. These results are in accordance 
with previous research on pair ties: pairs in well-developed relations know more about 
each other, converse of more topics, and can easily switch from one mode of 
communication to another (Gabarro, 1991).  
Several themes emerged from this detailed analysis of Cerise communication.  
I. While past research has emphasized the use of rich media for the exchange of rich 
information (Short, Williams & Christie, 1976; Daft & Lengel, 1986), this research found 
that the work or social orientation of relationships more readily identified differences in 
media use, and supported the group norms view of media use (e.g., Poole & DeSanctis, 
1990).  
 1. Communication regarding work-oriented relationships was characterized 
by control of interactions, showing greater use of scheduled meetings and email, 
whereas communication regarding socially-oriented relationships was 
characterized by spontaneity, with media use following the interaction pattern of 
the pair (unscheduled meetings for close friends; unscheduled, scheduled and 
email for work-only pairs). 
 2. Work-oriented relationships were maintained via media associated with 
group norms, i.e., scheduled meetings such as classes and research meetings, and 
email, plus less frequent but more wide-ranging unscheduled meetings. On the 
other hand, social communications "piggy-back" on media used to carry work 
relationships, particularly for pairs who interact primarily for work (e.g., work-
only pairs; formally tied work pairs). 
II. While past research has emphasized media attributes and group communication 
norms as distinguishing patterns of media use, this research found that interpersonal work 
and friendship ties play a large role in media use.  
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 1. Pairs in more well-developed work and social relations maintained more 
relationships, communicated more frequently as pairs and per relationship, used 
more media, and communicated more frequently per medium. 
 2. Work ties, friendship ties, and status affected communication patterns 
differently: work ties operated in the work domain with pairs in more formal work 
ties communicating most frequently about work-oriented relationships; friendship 
ties operated in both the work and social domain, with close friends maintaining 
both work and social relationships; status operated in the organizational domain, 
with faculty communicating more frequently about work allocation relationships. 
 3. Work ties and friendship ties promote different types of relationships: 
pairs in more well-developed work ties show more involvement in work-oriented 
relationships, communicating more frequently and via more media for these 
relationships; pairs in more well-developed social ties show more involvement in 
socially-oriented relationships, communicating more frequently and via more 
media for these relationships than other pairs. 
III. While previous research has suggested that a medium will be chosen because of 
the type of information to be conveyed (Mintzberg, 1973; Daft, Lengel & Trevino, 1987; 
Kiesler & Sproull, 1992; Kraut, Cool, Rice & Fish, 1994), results here suggest instead 
that across ties and across relationships, media use differs more in number than in type, 
and what differences are observed are attributable to the pair tie. 
 1. The more frequently pairs communicate, the more media they use to 
communicate. 
 2. Pairs communicate more frequently and use more media for relationships 
important to the pair tie. 
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 3. Pairs in more work-oriented ties show greater use of media that allow 
control of the timing of interactions than do pairs in socially-oriented ties. 
9.2. DISCUSSION 
The following discusses in more detail the major factors that have been shown to affect 
media use in this research. 
9.2.1. Pair Ties 
Categorizing all communicators as equivalent ignores differences that have been shown 
in this research to affect both information exchange and media use. The type of tie affects 
how much pairs need or desire to communicate, and what types of information are 
important to their tie. This in turn affects the number and types of media they use. This 
research showed that both the type of pair tie (work, friendship, status) and the closeness 
or involvement of pairs affected their communication behaviour. 
 The degree to which pairs were involved with each other affected the number of 
relationships they maintained, the number of media they used, and their frequency of 
communication. Involvement can arise in a number of ways (Gabarro, 1990). It can 
results from personal closeness, for example close friendships. It can results from the 
establishment of a well-developed relation over time. In a work environment this relation 
need not include relationships of a social nature, as seems to be the case for the work-
only pairs in Cerise. Involvement can also be immediately assumed because of work 
requirements, as is the case when individuals join Cerise and immediately assume the 
role of faculty, employee or student, each of which carries its own organizational set of 
behaviours, duties and obligations. 
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 Pairs who were more involved with each other, i.e., those in more formal work 
ties, closer friendship ties, and pairs that included a faculty member, maintained a wider 
range of information exchange relationships than other pairs. The wider range of 
relationships was associated with greater frequency of communication as pairs added 
communication regarding each new relationship. They also communicated more 
frequently regarding each relationship they maintained, increasing their communication 
rate per link, suggesting that these pairs explored relationships in more depth, perhaps 
discussing them in more detail, with finer levels of coordination.  
 These pairs also made use of more media to communicate, and used each medium 
more frequently and more equally than other pairs. This is in keeping with expectations 
that those in well-developed relations, whether work, social or both, will have developed 
the ability to use shorthands to communicate, and to use different modalities to 
communicate (Gabarro, 1991). Neither individual pairs, nor categories of pairs, select 
their own set of media separate from the overall use of media for the group, i.e., there is 
no evidence that individual pairs try to attain "least collaborative effort" (Clark & 
Brennan, 1991) in individualistic ways. The least effort appears to be to use group 
communication media to sustain pair communication.  
 However, least collaborative effort may play a role in the total number of media 
used. Pairs seem to limit their total number of channels to the three most widely used 
media, suggesting the possibility of a "cognitive limit" to the number of channels pairs 
will monitor. By using only a limited set of media, and using a set that coincides with 
media sustained by group norms, pairs reduce the number of channels they each need to 
monitor. Thus, "least collaborative effort" may interact with group norms to determine a 
set of media that pairs are willing to monitor. Further research is necessary to see whether 
there is a limit to the number of channels pairs will monitor. Measures of media 
multiplexity in other settings would be useful for exploring this issue. 
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 Media use to minimize overall effort appears to come more from pair members 
exercising control over communication than from choice of a joint forum. Pairs who are 
more involved with each other regarding work (formally tied pairs, work-only pairs, and 
pairs that include a faculty member) make more use of media that give them control over 
the delivery of messages, i.e., scheduled meetings and email, than do other pairs. Their 
need to communicate leads them to take more individual control over communication. 
Thus, the decision about what media to use seems to be moderated both by what has 
achieved critical mass for group use (Markus, 1990) and by the need to deliver 
communications. 
 Pairs in Cerise mixed work and friendship, and therefore differences in the types 
of information exchange relationships maintained differed more with increasing 
involvement of the pair than with the type of pair tie. Work, friendship, and status each 
acted independently to add to the number of links a pair maintained suggesting that they 
added relationships from different domains. A basic set of relationships in Cerise 
included Receiving Work, Giving Work, and Sociability. With increasing involvement, 
the frequency of communication for each of these relationships increased and pairs 
introduced more relationships that required trust and mutual understanding (Gabarro, 
1991) such as collaborative work ties (including both Receiving Work and Giving Work 
relationships in their tie), Collaborative Writing, and Major Emotional Support.  
 Across ties, pairs communicated more frequently, and used more media, for 
relationships that appear to be important for that type of tie (with the caveat that the data 
do not actually provide a measure of "importance"). Pairs in a formal work tie or a work-
only tie used more media for Receiving Work, Giving Work, and Collaborative Writing 
than for other relationships, whereas close friends and friends used more media for 
Sociability, and Collaborative Writing. Further research is needed to explore in more 
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detail the perceived importance of a task to the pair, or other unit, and the way in which 
this interacts with media use. 
 Overall, the pair tie plays a very important role in media use since it affects the 
need or desire to communicate, which then affects how many and which types of 
relationships are maintained, how frequently communication occurs, and how many 
media are used for communication about each type of relationship. 
9.2.2. Differences in Media Use 
Work tie, friendship tie, and status each distinguished different profiles of media use. 
However, these profiles were primarily differentiated by the quantity of media used 
rather than differences in which media were used for what kinds of information 
exchange. Pairs in a formal tie, a close friendship, and with a faculty member in the pair 
(especially as a respondent) used more of all six of the available media to communicate. 
 In general, more pairs maintained links via unscheduled than via scheduled 
meetings or email, but communicated more frequently via scheduled meetings and email 
than via unscheduled meetings. Pairs whose ties were strongly work-oriented made 
nearly equal use of these three media. Formally tied pairs, work-only pairs, and pairs 
which included a faculty member, used unscheduled meetings, scheduled meetings and 
email equally to maintain links (i.e., similar number of pairs using each medium), to 
communicate (i.e., similar frequency of communication per medium) and to maintain 
relationships (i.e., similar number of relationships maintained via each medium). Their 
media use profile suggests that these pairs needed to gain control over interactions in 
order to accomplish work. They expanded their media use to include more interactions 
that could be planned and controlled, i.e., scheduled meetings and email. The use of these 
two media is in accordance with local organizational norms regarding work, and as such, 
may provide a more neutral way of meeting. 
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 The important role of scheduled meetings and email in distinguishing media use 
profiles was also found by Rice & Shook (1990). In the R&D group they studied, which, 
like Cerise, was characterized as having a relatively flat hierarchy and well-established 
email use and support, those in higher-level positions used email significantly more than 
those in lower job levels, and researchers spent more time than administrators in 
scheduled meetings. Media use patterns in the R&D group were not the same as found for 
other, more hierarchical organizations, where meetings were attended most by those in 
higher-level positions. Rice & Shook attribute the greater use of meetings by researchers 
to the need to work together on research projects and to their higher professional status. 
The similarity in the role of meetings and email in both Cerise and Rice & Shook's R&D 
group suggests that media use patterns in Cerise are similar to those of other R&D 
groups.  
 The need to control interactions may also be a reason why telephone and 
videoconference were not used more extensively. Neither had facilities for storing 
messages at the time the research data was collected, i.e., no voice mail and no video 
mail. Since it appears that work-oriented pairs like to control the timing of their 
interactions, neither of these media would have served their needs, since each depend on 
the recipient being present to answer the call. Moreover, since work-oriented pairs were 
also likely to interact most often and to set media use patterns for others in Cerise, their 
lack of use of these media would have further decreased the chances of these media 
achieving a critical mass of users (Yin, 1981; Markus, 1990). 
 As re-iterated throughout this dissertation, these results indicate that those with a 
greater need or desire to communicate will use more media. Formally tied pairs, faculty 
and work-only pairs each appear to have taken control of their interactions by increasing 
their use of scheduled meetings and email. Socially-oriented pairs (close friends, friends, 
and acquaintances) increased the number of media used with increasing closeness of the 
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tie, but did not use different media. Therefore, the needs of work and social relations have 
different effects on media use. 
9.2.3. Empirical, Relational Ties Versus A Priori Categorization 
The patterns of communication described across status were not the same as those found 
across work ties. Three different patterns of communication for information exchange 
relationships were distinguished for work pairs, varying both in multiplexity and in 
frequency. Comparisons by status distinguished a pattern of behaviour for faculty, but not 
for employees and students. Across media, differences were found across work ties in the 
number of pairs using each of the three main media, and the work tie differentially 
affected communication via these three media. Neither of these effects were significant 
across status.  
 The difference in results from these two measures of pair tie emphasize the 
difference between the external, a priori, categorization of behaviour based on status, and 
the actual work arrangement based on reported work ties. Categorization based on status 
may give useful results when the behaviour of those in authority is to be predicted. 
However, the results found here suggest that differences in media use may be hidden by 
the status designation. In this case, the aggregation by status failed to show differences 
that were shown among work pairs.  
 Results also indicate that using a status designation to predict information 
exchange behaviour does not adequately describe behaviour for those not in positions of 
authority, and not tied (formally) to those in authority. Interactions between peers are 
likely to have particular importance in R&D and professional environments, where 
informal communication between peers is considered essential to the work process 
(Allen, 1977; Fish, Kraut, Root, & Rice, 1992).  
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 In all, these differences indicate that the empirically measured relational work tie 
reveals more about communication patterns than does the externally observed status of 
respondent and correspondent. As network analysts have re-iterated, relationships that 
exist between actors must be examined before labelling them as a group, not after (Bates 
& Peacock, 1989). These results emphasize the need to examine relational data, i.e., work 
ties, as well as categorical data, i.e., status, when examining work, information flow and 
media use.  
9.2.4. Implications for Media Design 
This research has several implications for media design and for research in support of 
media design. First, the difference between results for status and for work ties need to be 
considered when measuring behaviours with the intent of designing media to support 
communications. For those in authority, the status designation appears to be a good 
indicator of communication behaviour. However, for those not in authority, work tie may 
be a better indicator of communication behaviour. When designing for work, or for peer-
to-peer communication, measuring behaviour by status may obscure differences in both 
the types of information exchanged and the media used for such exchanges. This is a 
design caveat; there is no one correct way to assess a group. The design that fits or works 
best depends on the intended users of the system. This research highlights the fact that if 
the intended users are working pairs, then working pairs, not status pairs, nor aggregates 
of group behaviour, should be used as the model. 
 Another design caveat is that assessments of communication behaviour give 
emphasis to those who communicate more frequently. The degree of multiplexity affects 
the representation of each pair in the aggregate results. Thus, in overall measures of 
behaviour, pairs, or sets of pairs, who communicate most frequently maintain more 
relationships, or use more media contribute proportionally more to group profiles than 
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they represent in the population. Conversely, such group profiles under-represent 
infrequently communicating, weakly tied pairs, or sets of pairs. Media designs that 
support such aggregate behaviours are likely to support the more frequently 
communicating class of pairs, and may fail to accommodate the behaviours of under-
represented pairs. As above, there is no right answer regarding what set of pairs to use to 
model media use. If the new media are being designed to enhance participation of 
peripheral workers, then aggregate communication behaviours may not serve as a good 
model for design. On the other hand, if the design is to serve the primary work tasks, then 
aggregate behaviours of the group, or of the working pairs can be appropriate. 
 This research also suggests that peak frequencies of communication can best be 
predicted from the communication behaviours of certain key pairs in an organization. In 
Cerise, the key pairs were those in close friendships, those in formal work ties, and 
faculty (i.e., those in authority).  
 The results presented here also suggest two other issues with respect to media 
design. First, support for both informal and controlled communications is needed (see 
also Rice & Shook, 1990). Although much recent emphasis has been placed on the need 
for the support of informal communication, i.e., unscheduled encounters, even in the 
relatively egalitarian Cerise environment, those with well-developed work relations make 
extensive use of media over which they have control, i.e., scheduled meetings and email. 
Both of these media structure interactions in a way that lets the organizer or sender know 
exactly when they can deliver their information. Like Markus' (1994b) managers, Cerise 
members can make use of email because it is convenient to them as senders of messages. 
Email allows individuals to gain control of their informal communications. The 
frequency of use is similar to that of unscheduled meetings, suggesting that email style 
matches that of unscheduled encounters, i.e., frequent, possibly short exchanges. The 
ability to send these messages at the convenience of the sender gives individuals the 
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ability to gain control over when they communicate informal messages, letting them 
circumvent problems associated with varied schedules and locations. 
 Second, results on information exchange relationships suggest the need for media 
support for both giving and receiving work, but that support differs according to 
organizational status. Those in authority in Cerise, i.e., faculty, have greater requirements 
for facilities relating to Giving Work, whereas those not in authority have greater 
requirements for facilities relating to Receiving Work. As described earlier, since the 
Giving Work and Receiving Work relationships differ in their instrumental versus 
affective components, communications regarding these relationships may require 
different support. This also means that different types of support may be needed for 
different members of the group. An asynchronous medium may be sufficient for an 
authority figure to relay a message with instrumental instructions. However, it may not be 
sufficient for the receipt of instructions that need interpretation or negotiation. Thus, it 
may be that the Receiving Work relationship identified here is the type of relationship 
that requires the support of richer, more interactive medium (Rice, 1987; Fish, Kraut, 
Root & Rice, 1992; Kiesler and Sproull, 1992). 
9.3. FUTURE RESEARCH 
There are two major ways in which this work can be extended. The data can be analyzed 
further using social network analysis to reveal the whole networks supporting work, 
information exchange, and media use in Cerise. A second avenue for further research is 
to replicate the study in different environments. 
9.3.1. Whole Networks 
The data from this research can be examined further to examine the exchange of 
resources across Cerise as a whole, i.e., to look at how information circulates among all 
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members of Cerise, and how each medium connects all members of Cerise. Social 
network analysis techniques can be used to study this whole network structure of Cerise. 
Whole network structures for two categories of networks can be examined: information 
exchange networks, i.e., networks formed by the maintenance of information exchange 
relationships, and media use networks, i.e., networks formed by the use of particular 
media. Patterns of information exchange and media use among pairs can be used to build 
a larger picture of communication across the whole Cerise environment at the whole 
network level. 
 Six information exchange networks can be examined, one for each of the six 
dimensions of information exchange. These networks can be compared to see where 
patterns of information exchange differed across Cerise, e.g., which networks connected 
the most members of Cerise. Each information exchange network can be examined for 
who belongs to the network and what media are used by these members. For example, is 
a particular information exchange network primarily a work exchange network between 
formally tied pairs, a work allocation network between faculty and employees, or a social 
network involving friends?  
 Similarly, the three main media can be examined to see whether particular media 
formed networks in Cerise. These media networks can be examined in the same way as 
the information exchange networks to see what media connect Cerise members, who 
belongs to each network, what types of social structures are present, and how media 
networks differ. 
 Networks can be also examined for the presence of social structures such as 
subgroups, i.e., sets of highly interconnected actors. Subgroups can be examined to see 
who belonged to these subgroups and what contributed to the formation and maintenance 
of these subgroups.  
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9.3.2. Replications in Other Environments 
Certain questions about Cerise communication behaviour could not be answered because 
there are no comparable data from other groups. There are questions such as how many 
information exchange relationships do other groups maintain who perform similar or who 
perform different tasks? How many media do other groups use? 
 A similar questionnaire, modified appropriately for each environment, could be 
given to other collaborative groups in order to study information exchange further. This 
could be done without the media component in order to assess information exchange on 
its own. Other university departments might be examined to study further academic 
information exchange and collaboration. The questionnaire could be given to an R&D 
group, or a group of "knowledge workers" or other professionals who work together. 
Comparisons with such groups could verify claims that analyses of scientific 
collaboration generalize to such environments (Kraut, Egido & Galegher, 1990).  
 Another environment that might be assessed for both information exchange and 
media use is a set of faculty and students participating in a  distance education program. 
This continues the investigation of academic information exchange, but extends it to pairs 
who are not co-located. Information exchange from and to whom, media use, and media 
use in support of the education process could be examined in such a program. 
 The questionnaire might also be administered again in the same environment in 
which it was first given. The local systems have continued to be enhanced, with 
videoconference now including video mail, and voice mail available. Although many of 
the students who completed the questionnaire will now have graduated, results from a 
second study in the same environment might be compared to this study to examine 
changes and consistencies in overall communication behaviour. 
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9.4. SUMMARY 
This research has shown that a relational approach is useful both for studying information 
exchange and for studying media use. Using this approach, it has been possible to 
examine how interconnected pairs are in terms of their information exchange and their 
media use. Results have offered new insights into media use, most importantly that the 
pair tie drives the need and desire to communicate and to work together. This affects the 
number and types of information exchanged and the frequency of information exchange, 
which in turn affects the number and types of media used and the frequency of media use 
by pairs. 
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APPENDIX A: 
COMMUNICATIONS QUESTIONNAIRE 
SUMMARY OF QUESTIONS GIVEN ON THE QUESTIONNAIRE 
This appendix lists all the questions given on the questionnaire. Unless marked otherwise 
questions were asked in relation to communication via unscheduled face-to-face 
meetings, scheduled face-to-face meetings, telephone, fax, electronic mail, and 
videoconferencing. Respondents were asked to indicate how often they communicated 
with each of their 20 correspondents by marking D for daily, W for weekly, M for 
monthly, Y for yearly, or 0 (or blank) for never. For in-between amounts they were asked 
to add a number indicating the number of times per day, per week, etc., e.g., 2D for twice 
a day, 6Y for six times a year. Questions marked with an asterisk (*) either presented 
problems or were not included in the set of 24 for the factor analysis. Comments are 
included that describe the problem if any. 
 
1.* Can you communicate with this person via these media (i.e., do you have access to 
the necessary equipment, accounts, etc.)? Mark all appropriate media with an X. 
[included telephone, fax, electronic mail, and videoconferencing only; not included in 
set of 24 for factor analysis] 
2.* Overall how often do you interact with this person on work related activities?  
[not included in set of 24 questions for the factor analysis] 
3. How often do you make arrangements for work related meetings with this person 
(e.g., ask them to set aside time)? [question did not load on any of the six dimensions 
identified in the factor analysis] 
4.* How often do you have meetings to discuss work? [included unscheduled and 
scheduled face-to-face meetings, telephone, and videoconferencing only; this 
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question was considered ambiguous and therefore was not included in set of 24 for 
factor analysis] 
5. How often have you collaborated on written work (e.g., papers, reports, assignments) 
with this person? 
6. How often have you collaborated on non-written work (e.g., planing a research 
project, solving an equation, or working out a programming algorithm)? 
7. How often have you collaborated on the design and coding of computer programs? 
8. How often have you collaborated on administrative/ committee work (e.g., 
reimbursements, budgets, etc.) with this person? 
9. How often have you exchanged papers or documents (that you have prepared) with 
this person? [also included regular mail] 
10. How often have you demonstrated your work to this person (e.g., demo a program, or 
give a seminar)? 
11.* Have you ever been to a conference or academic meeting with this person?  
(mark with an X) [no media] 
12.* Do you provide financial support (e.g., grants, research assistantships) for this 
person?  [no media] 
13.* Do you receive financial support from this person? (mark with an X) [no media] 
14. How often have you been assigned work by this person (academic or paid work)? 
15. How often have you assigned work (academic or paid work) to this person? 
16. How often have you received instructions (i.e., exact directions on work you are to 
do) from this person? 
17. How often have you given instructions (i.e., exact directions on work to be done for 
you) to this person? 
18. How often have you received advice regarding work from this person? 
19. How often have you given advice regarding work to this person? 
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20. How often have you supported this person in a discussion? 
21. How often have you received support from this person in a discussion? 
22. How often have you strongly disagreed with this person in a discussion? 
23. How often has this person strongly disagreed with you in a discussion? 
24. How often have you received instruction in newly acquired software, equipment, etc. 
from this person? 
25. How often have you given instruction in newly acquired software, equipment, etc. to 
this person? 
26.* Who would you ask for information about <the local videoconferencing system>? 
(mark one or more with an X) [no media] 
27.* Who do you hear from primarily, and over what media, about what's happening 
with <the local videoconferencing system>?  
[Answers to this question were marked with either an X or with a frequency, 
therefore answers can only be assessed by considering the data as binary.] 
28. Overall how often do you socialize with this person? 
29.* How often do you make arrangements for meetings to discuss social activities 
with this person (e.g, to meet to discuss 'wings night')?  
[included unscheduled and scheduled face-to-face meetings, telephone, and 
videoconferencing only; this question was ambiguously worded and was excluded 
from all analyses] 
30.* How often do you have meetings to discuss social activities with this person?  
[This question was ambiguously worded and was excluded from all analyses.] 
31. How often have you given emotional support during a routine or minor upset to this 
person? 
32. How often have you received emotional support during a routine or minor upset from 
this person? 
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33. How often have you given emotional support during a major crisis or long-lasting 
problem to this person? 
34. How often have you received emotional support during a major crisis or long-
lasting problem from this person? 
  
415 
APPENDIX B: 
COMPARISON OF SKEWNESS FOR TOTAL 
COMMUNICATON PER PAIR, NON-LOG VERSUS LOG 
DATA 
 
Total frequency of communication per pair 
 
                                 Moments 
                 N               378  Sum Wgts        378 
                 Mean       258.5979  Sum           97750 
                 Std Dev    751.7629  Variance   565147.4 
                 Skewness   7.758781  Kurtosis   77.55103 
                 USS        2.3834E8  CSS        2.1306E8 
                 CV         290.7073  Std Mean   38.66651 
                 T:Mean=0   6.687903  Pr>|T|       0.0001 
                 Num ^= 0        378  Num > 0         378 
                 M(Sign)         189  Pr>=|M|      0.0001 
                 Sgn Rank    35815.5  Pr>=|S|      0.0001 
                 W:Normal   0.366716  Pr<W         0.0001 
 
Quantiles(Def=5) 
                  100% Max      9321       99%      2938 
                   75% Q3        205       95%      1222 
                   50% Med        43       90%       628 
                   25% Q1          9       10%         2 
                    0% Min         1        5%         2 
                                            1%         1 
                  Range         9320 
                  Q3-Q1          196 
                  Mode             2 
 
Extremes 
                    Lowest    Obs     Highest    Obs 
                         1(     361)     2264(     122) 
                         1(     354)     2938(      10) 
                         1(     348)     4847(     184) 
                         1(     343)     7125(     185) 
                         1(     342)     9321(     167) 
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Total log frequency of communication per pair 
 
                                 Moments 
                 N               378  Sum Wgts        378 
                 Mean       3.809085  Sum        1439.834 
                 Std Dev    1.919742  Variance   3.685409 
                 Skewness   0.272764  Kurtosis    -0.7787 
                 USS         6873.85  CSS        1389.399 
                 CV         50.39903  Std Mean   0.098741 
                 T:Mean=0   38.57658  Pr>|T|       0.0001 
                 Num ^= 0        378  Num > 0         378 
                 M(Sign)         189  Pr>=|M|      0.0001 
                 Sgn Rank    35815.5  Pr>=|S|      0.0001 
                 W:Normal   0.949918  Pr<W         0.0001 
 
                             Quantiles(Def=5) 
                  100% Max  9.140132       99%  7.985825 
                   75% Q3   5.327876       95%  7.109062 
                   50% Med  3.783931       90%  6.444131 
                   25% Q1   2.302585       10%  1.098612 
                    0% Min  0.693147        5%  1.098612 
                                            1%  0.693147 
 
                  Range     8.446985 
                  Q3-Q1     3.025291 
                  Mode      1.098612 
 
                                 Extremes 
                    Lowest    Obs     Highest    Obs 
                  0.693147(     361)  7.72533(     122) 
                  0.693147(     354) 7.985825(      10) 
                  0.693147(     348) 8.486322(     184) 
                  0.693147(     343) 8.871505(     185) 
                  0.693147(     342) 9.140132(     167) 
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